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THE     SECOND     EDITION 


The  time  which  has  elapsed  since  the  first  appearance  of 
this  manual  is  comparatively  short,  and  in  preparing  the 
second  edition  it  has  not  been  found  necessary  to  make  exten- 
sive textual  alterations.  While  adhering  to  the  original  plan 
and  scope,  the  book  has,  however,  been  thoroughly  revised, 
and  an  effort  has  been  made  to  take  advantage  of  the 
not  unfriendly  criticisms  which  were  passed  upon  the  first 
edition. 

The  second  edition  contains  about  fifty  pages  more  reading- 
matter  than  the  first,  as  a  number  of  illustrations  originally 
printed  in  the  text  now  appear  as  plates.  The  space  thus 
gained  has  been  utilised  exclusively  in  certain  practical  parts 
of  the  manual  which  appeared  to  have  been  unduly  com- 
pressed in  the  first  edition.  Thus  a  good  deal  of  additional 
space  has  been  devoted  to  the  subjects  of  Abdominal  Palpation, 
the  Puerperium,  and  Infant  Feeding ;  and  one  or  two  subjects 
— e.g.  Premature  Rupture  of  the  Membranes — omitted  in  the 
first  edition  have  been  briefly  discussed.  Charts  of  the  normal 
puerperium  and  of  some  of  the  septic  complications  of  the 
puerperium  have  been  introduced  which,  it  is  hoped,  will  be 
useful  to  students. 
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In  all  there  are  sixty-three  new  and  original  illustra- 
tions in  this  edition,  some  of  which  displace  old  ones,  but 
the  great  majority  are  additional.  Among  these  may  be  men- 
tioned a  new  series  of  illustrations  of  normal  and  contracted 
pelveSy  and  also  a  complete  set  of  plates  illustrating  the 

application  of  forceps. 

T.  W.  EDEN. 

London  :  May  1908. 
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It  appears  that  the  present  time  is  a  suitable  one  for 
endeavouring  to  set  forth  a  concise  account  of  the  present 
position  of  the  theory  and  practice  of  midwifery.  Many 
admirable  and  exhaustive  treatises  have  been  written  during 
the  last  ten  years,  but  they  have  reached  a  size  which 
makes  it  difficult  for  the  average  student  or  practitioner  to 
find  time  to  read  them.  With  such  works  this  volume  is 
not  intended  to  compete.  In  writing  it  my  aim  has  been, 
while  omitting  nothing  which  is  essential  either  in  theory  or 
practice,  to  eliminate  non-essential  or  collateral  subjects,  and 
to  deal  with  every  question  briefly,  and  as  far  as  possible 
from  a  practical  standpoint.  Therefore  such  subjects  as  the 
general  anatomy  of  the  pelvic  organs  and  mammary  glands 
have  been  omitted ;  they  can  be  best  taught  in  the  dissecting- 
room.  And  the  anatomy  of  the  bony  pelvis  and  pelvic  floor 
has  been  considered  only  in  connection  with  the  process  of 
labour.  But  every  effort  has  been  made  to  incorporate  recent 
advances  in  connection  with  the  development  of  the  human 
ovum  and  the  pathology  of  pregnancy,  and  to  present  such 
practical  subjects  as  the  management  of  labour  and  obstetric 
surgery  in  the  light  of  the  most  recent  clinical  data.  It 
may  therefore  be  said  that  this  manual  is  intended,  not  for 
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the  ase  of  specialists,  but  as  a  guide  to  that  practical  and 
adequate  knowledge  of  midwifery  which  is  essential  alike  to 
the  student  who  desires  to  satisfy  examiners,  and  to  the 
practitioner  whose  early  years  of  practice  are  often  so  largely 
occupied  with  obstetric  work. 

The  illustrations  have  nearly  all  been  specially  drawn  for 
the  work  by  Mr.  T.  P.  Collings  ;  many  are  original,  including 
nearly  all  the  illustrations  of  pathological  conditions  of  the 
ovum ;  others  have  been  re-drawn  from  previous  publica- 
tions, by  permission  of  the  authors  and  their  publishers. 

My  cordial  thanks  are  due  to  my  friend  Dr.  H.  Russeli> 
Andrews  for  his  invaluable  assistance  in  reading  the  proofs, 
and  to  Messrs.  J.  &  A.  Churchill  for  the  generous  manner 
in  which  they  have  met  my  requests  for  illustrations. 

T.  W.  EDEN. 

London  :  June  1906. 
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Ovulation 

The  ovary  is  the  storehouse  in  which  ova  are  preserved, 
and  (rom  which  they  are  periodically  liberated  during  the  years 
comprised  between  paberty  and  the  menopause.  Ovulation 
IB  the  process  by  which  ova  are  discharged  from  their  pro- 
tecting chambers — the  Graafian  follicles — into  the  peritoneal 
cavity;  this  process  includes  the  two  stages  of  maturation 
(ripening)  and  dehiscence  (rupture)  of  the  follicles.  A  follicle 
in  the  resting  phase  (i.e.  before  ripening  has  commenced) 
lies  deeply  in  the  cortical  layer  of  the  ovary,  separated  from 
the  surface  by  a  stratum  of  ovarian  tissue  of  variable  thicb- 
neSB.  In  the  ripening  process  two  changes  occur:  (1)  jt  first 
approaches  the  surface  and  finally  becomes  partly  extruded, 
forming  a  protuberance  on  the  ovary,  the  germ-epithelial 
covering  at  that  spot  Ijeing  lost ;  (2)  it  increases  greatly  in 
size.  The  structure  of  a  ripening  follicle  is  shown  in  fig.  1, 
The  process  of  extrusion  has  not  been  fully  Htudied,  but  it  is 
believed  to  be  due  partly  to  the  vascular  changes  in  the  ovary 
which  accompany  ovulation,  and  partly  to  contraction  of  the 
musole-fibres  of  the  ovarian  stroma,  which  may  be  excited 
by  sympathetic  nerve  impulses ;  both  factors  tend  to  bring 
about  the  displacement  of  the  enlarging  follicle  towards  the 
surface.  The  causes  of  rupture  are  also  obscure  and  probably 
complex,  and  many  different  views  concerning  them  have  been 
advanced.  A  great  increase  in  the  amount  of  liquor  folliculi 
occurs  during  maturation,  partly  by  transudation  from  the 
congested  ovarian  vessels,  and  partly  by  secretion  from 
the  proliferating  cells  of  the  granulosa  ;  towards  the  end  of 
the   [jrocess   haemorrhage  may   also  occur  into    the   follicle, 
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eauBing  a  sadden   increase  in  tension  which  would  easily  i 
determine  rupture.      Clark   has  pointed   out   that    there   is  j 
great  proliferation  of   the  granulosa  cells  during  ovulation,  ' 
which  he  believes  also  increases  the  intra -follicular  tension. 
In  addition,  degenerative  processes  of  the  nature  of  necrosis 
occur  in  that  part  of  the  wall  of  the  follicle  which  lies  exposed 
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upon  the  surface,  and  is  unsupported  by  the  ovarian  stroma, 
which  so  weaken  it  that  it  is  unable  to  resist  the  high  ten- 
sion within,  and  rupture  results.     Rupture  is  therefore  due 
to  weakening  from  degeneration  of  the  wall  of  the  folUclfl,- 
combined  with  increased  intra-foUicular  tension. 

When  the  follicle  ruptures,  the  contained  Huid  escapes  and  1 
as  a  rule  carries  the  ovum  with  it  into  the  peritoneal  cavity.  1 
The  discus  proligerus  is  usually,  but  not  always,  attached  to  J 
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the  deepest  part  of  the  wall  of  the  follicle.  Kagel  has  shown 
that  fatty  degeneration  of  the  granulosa  cells  occurs  during 
maturation,  and  this,  by  weakening  the  attachments  of  the 
ovum,  no  doubt  assists  its  liberation  and  escape  from  the 
follicle.  Occasionally  two  and  sometimes  three  ova  are  found 
in  a  Graafian  follicle.  Sometimes  Graafian  follicles  may 
rupture  without  detachment  of  the  ovum  occurring ;  this  gives 
the  opportunity  for  ovarian  pregnancy  to  arise  if  spermatozoa 
should  chance  to  enter  the  ruptured    follicle   (see  p.  121) ; 
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otherwise  the  ovum  would  perish  in  situ  and  non -detachment 
thus  become  a  possible  cause  of  sterility,  but  we  have  no 
definite  information  upon  this  point.  The  human  ovimi  is  a 
large  cell.  200  ^  in  diameter,  consisting  of  the  zona  pellucida 
{cell -envelope),  the  vitellua  or  yelk  (cell-body,  cytoplasm),  the 
germinal  vesicle  (nucleus),  and  the  germinal  spot  (nucle- 
olus). An  ovum  sometimes  contains  two  nuclei,  and  the 
nucleolus  is  not  infrequently  double.  The  human  ovum, 
after  its  escape  from  the  follicle,  is  shown  in  fig.  2 ;  it  has 
retained  a  covering  of  several  layers  of  cells  derived  from 
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the  discas  proligerus,  which  serve  to  protect  it  during  its 
transit  to  the  Fallopian  tabe;  in  the  tabe  this  protective 
covering  disappears.  The  cells  forming  the  corona  radiata 
are  merely  somewhat  specialised  cells  of  the  same  origin  as 
those  of  the  discus  proligerus. 

After  its  discharge  from  the  ovary  the  ovum  migrates  into 
the  Fallopian  tube.  It  was  at  one  time  thought  that  during 
ovulation  the  fimbriae  of  the  abdominal  ostium  became  turgid 
like  erectile  tissue  and  spread  over  the  ovary  like  the  fingers 
of  the  hand,  so  that  the  ovum  was  discharged  directly  into  the 
mouth  of  the  tube  itself.  This  view  appears  to  rest  upon 
fancy,  and  is  opposed  to  established  clinical  facts.  We  know 
now  that  the  ovum  does  not  always  enter  the  Fallopian  tube 
of  the  same  side,  but  may  pass  across  the  pelvic  peritoneal 
cavity  and  enter  the  opposite  tube.  This  phenomenon,  known 
as  *  external  wandering,'  has  been  demonstrated  by  cases  in 
which  a  woman  has  become  pregnant  after  losing  the  ovary  of 
one  side  and  the  tube  of  the  other ;  the  discharged  ovum  must, 
in  such  cases,  pass  across  the  pouch  of  Douglas.  The  distance 
between  the  mouths  of  two  normally  placed  Fallopian  tubes 
is  not  great,  and  may  be  reduced  by  the  pelvic  congestion 
accompanying  ovulation.  The  ovum  has  no  locomotive  power 
of  its  own,  and  must  be  carried  by  peritoneal  currents  from 
the  ovary  to  the  tube.  There  is  no  difficulty  in  believing  that 
such  currents  exist  in  the  neighbourhood  of  the  abdominal 
ostia,  for  the  cilia  covering  the  mucous  sm'faces  of  the 
fimbriae  work  towards  the  uterus  and  naturally  set  up  currents 
travelling  in  that  direction  in  the  thin  layer  of  fluid  which 
covers  the  peritoneum.  Their  existence  in  lower  animals  has 
been  actually  demonstrated  by  injecting  insoluble  particles 
into  the  peritoneal  cavity  ;  some  of  these  have  afterwards  been 
found  in  the  tubes,  having  been  carried  thither  by  peritoneal 
currents.  When  once  the  ovum  has  reached  one  of  the  tubal 
fimbriae,  it  is  probable  that  peristaltic  contractions  of  the 
tubal  muscle  play  a  part  even  more  important  than  ciliary 
action  in  passing  it  on  to  the  uterus. 

After  the  Graafian  follicle  has  ruptured  and  discharged  its 
contents,  it  undergoes  important  changes  and  is  henceforth 
termed  the  corpus  luteum.  A  great  deal  of  attention  has 
tly  been  paid  to  both  the  structure  and  the  functions  of 
body,  and  there  is  some  evidence  accumulating  that  it 
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may  normally  exert  a  certain  eoatrolliag  influence  Qpon  preg- 
nancy ;  and  that  morbid  conditions  ot  the  developing  ovam 
within  the  uterus,  and  of  the  curpue  lateuoi  in  the  ovary, 
frequently  co-exiat. 

The  cavity  of  the  raptured  follicle  is  at  first  filled  ap  with 
blood  effuHed  from  the  site  ot  rupture ;  the  degenerated 
granulosa  cells  are  mostly  cast  off,  their  place  being  taken  by 
many  layers  of  actively  proliferating  polygonal  cells  of  epi- 
thelioid character  in  which  a  yellow  pigment  called  lutein  has 
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appeared.  These  cells  are  therefore  now  called  lutein  cells. 
So  well  marked  are  their  characters  that  their  presence  in  a 
Btructure  of  indeterminate  nature  is  suftident  to  prove  it  to  be 
active  ovarian  tissue.  Their  origin  from  the  counective-tieaue 
cells  of  the  tunica  vasculosa  has  now  been  proved,  although 
they  were  long  believed  to  arise  from  the  membrana  granulosa. 
Owing  to  the  collapse  of  the  follicle  after  evacuation  of  its 
iionleatrs  the  wall  becomes  convoluted  along  its  entire  length 
from  the  formation  of  folds,  and  the  lutein  layer  thus  comes 
to  acquire  its  characteristic  sinuous  outline  (iig.  3).  Subse- 
quent changes  consist  in  the  absorption  of  the  central  blood- 
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clot,  the  complete  occlusion  of  the  cavity  by  proliferating 
latein  cells,  and  gradual  shriukage  of  the  entire  body.  It  has 
been  recently  shown  that  massee  of  lutein  cells  can  often  be 
found  scattered  through  the  ovarian  stroma  during  pregnancy, 
BO  that  their  function  is  probably  not  limited  to  the  repair  of 
the  ruptured  Graafian  follicle.  Soon  the  lutein  cells  undergo 
a  kind  of  hyaline  degeneration,  losing  their  nuclei  and  cell 
outlines,  and  becoming  transformed  into  structureless  maases. 
These  masses  in  turn  are  replaced  by  connective  tissue  which 
invades  them  from  the  surrounding  ovarian  stroma ;  at  this 
stage  it  is  usually  called  the  corpus  fibrosum  or  corpus 
albicans.  Finally  all  trace  of  lutein  cells  disappears,  and 
only  a  small  depressed  cicatrix  remains  upon  the  surface  of 
the  ovary  to  indicate  the  previous  existence  of  the  corpus 
lateum.  The  length  of  time  occupied  by  these  changes  is 
variable,  becoming  longer  as  age  advances  ;  many  weeks  are 
probably  always  required  for  their  completion. 

During  pregnancy  the  corpus  luteum  attains  a  greater  size 
than  when  pregnancy  does  not  occur ;  it  may  continue  to 
increase  in  size,  retaining  its  central  clot  for  three  or  four 
months,  and  may  come  to  occupy  about  one-third  of  the 
whole  ovarian  area.  It  then  gradually  undergoes  the  retro- 
grade changes  just  described,  which  are  not  completed  until 
after  the  termination  of  gestation.  The  large  corpus  luteum 
met  with  in  pregnancy  was  formerly  called  the  '  true  corpus 
luteum,'  and  that  formed  when  pregnancy  does  not  occur  the 
'  false  corpus  luteum.'  Since  there  is  no  essential  diEFerence 
between  them,  either  in  structure  or  in  the  changes  they 
undergo,  these  names  are  meaningless ;  the  one  is  no  more 
'  false  '  nor  '  true  '  than  the  other. 


Menstruation 

It  is  undoubtedly  true  that  the  processes  of  ovulation  and 
menstruation  are  closely  related  to  one  another  ;  but  whether 
they  are  coincident  or  consecutive,  and,  if  consecutive,  which 
precedes  the  other,  we  do  not  know  with  certainty.  That 
menstruation  is  not  essential  to  the  occurrence  of  pregnancy, 
and  that  a  fertilised  ovum  may  be  successfully  implanted 
npon  a  quiescent  endometrium,  is  well  known  ;  tor  pregnancy 
may  occur  either  before  the  establishment  of  the  menstrual 


MENSTRUATION 


function  at  pul>ertj  after  the  me  o|  ause  or  during  the 
teraporaiy  a  ifipens  on  ot  menBtruattOQ  v.\  ch  us  wily  accom- 
panies lactatioi  There  s  however  much  to  be  sa  d  for  tht- 
time-honoured  v  ew  that  the  uterus  la  m  Bome  way  prepared 


be 


eln^gtated 
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by  the  menstrual  el  anges  for  the  ret^eption  of  the  fertilised 
ovum ;  for  re^ulantv  of  the  menstrual  fun  tion  s  the  rule  in 
fertile  women  and  clmical  observat  ona  md  cate  tl  at  concep- 
tion is  most  likely  to  occur  dur  ng  tl  e  days  which  imme- 
diately follow  a  menstrual  jerod  This  ?iew  uls  receives 
Hupport  from  the  fact  that  the  changes  which   the  uterine 
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mucous  membrane  undergoes  during  menstruation  present 
certain  well-marked  resemblances  to  those  which  immediately 
follow  upon  conception  and  result  in  the  formation  of  the 
decidua.  So  marked  is  the  resemblance  that  many  writers 
now  speak  of  the  endometrium  during  menstruation  as  the 
menstrual  decidua. 

The  anatomy  of  menstruation  has  been  recently  studied 
by  Gebhard  and  others  in  human  uteri  removed  during 
a  menstrual  period.  The  earliest  changes  appear  to  be 
hypersemia  and  swelling  of  the  mucosa,  associated  with  en- 
gorgement of  blood-vessels,  which  is  most  marked  in  the 
superficial  capillaries  (fig.  4).  The  glands  become  elongated 
and  slightly  dilated,  presenting  a  somewhat  corkscrew  out- 
line ;  the  inter-glandular  connective  tissue  increases  in 
amount,  becomes  looser  in  texture,  and  sometimes  shows 
traces  of  infiltration  with  leucocytes.  A  little  later  small 
interstitial  haemorrhages  appear,  situated  chiefly  beneath  the 
superficial  columnar  epithelium,  and  as  a  result  patches  of 
cells  become  thrown  off ;  but  the  amount  of  tissue  lost  in  this 
way  is  very  small.  It  is  uncertain  whether  the  haemorrhages 
are  due  to  diapedesis,  or  to  degeneration  and  rupture  of  the 
walls  of  the  capillaries.  The  menstrual  flow  comes  in  part 
from  the  denuded  patches,  but  probably  the  whole  of  the 
greatly  congested  mucosa  bleeds  more  or  less.  There  is  no 
formation  of  large  cells  in  the  connective  tissue,  such  as 
occurs  in  pregnancy.  The  mucous  membrane  of  the  cervix 
takes  little  or  no  part  in  these  changes.  If  an  ovum  becomes 
fertilised,  further  important  developments  occur  in  the  endo- 
metrium, resulting  in  the  formation  of  the  decidua  of  preg- 
nancy ;  if  not,  the  congestion  subsides,  the  damaged  surface 
is  repaired,  and  the  mucous  membrane  passes  again  into  the 
phase  of  quiescence. 

The  most  important  difference  between  the  mucosa  during 
menstruation  and  the  decidua  of  pregnancy  is  the  formation 
in  the  latter  of  the  characteristic  decidual  cells  ;  in  most  other 
respects  the  resemblance  between  them  is  striking. 

The  Fertilisation  and  Implantation  of  the  Ovum 

The  process  of  fertilisation  consists  in  the  union  of  the 
male  element  (spermatozoon)  with  the  female  element  (ovum). 


I 

I" 
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J  Prom  what  we  know  of  the  proceee  in  lower  mammals  there 
I  is  reason  to  believe  that  the  spermatozoon  and  ovuiii  usually 
t  in  the  Fallopian  tube.  We  have  seen  that  the  ovum 
may  be  carried  into  the  tube  by  peritoneal  currents  and 
then  passed  on  by  the  action  of  the  ciliated  epithelium  and 
tubal  muscle.  The  spermatozoon  makes  its  way  upwards 
from  the  vagina  by  means  of  the  propelling  apparatus  with 
which  it  ia  provided,  consisting  of  a  long  tail  which  acts  like 
a  paddle  in  driving  it  forward  through  the  thin  layer  of  fluid 
which  covers  the  mucoua  membranes.  The  activity  of  the 
spermatozoa  is  very  great  in  certain  animals,  for  they  can 

■  travel  from  the  vagina  into  the  peritoneal  cavity  in  s  few 
hours.  It  is  somewhat  doubtful  whether  their  progress  is 
opposed  by  the  action  of  the  ciliated  epithelium,  for  the  exist- 
ence of  ascending  ciurents  ia  the  secretions  of  the  genital 
tract  has  been  demonstrated  by  Bond,  who  placed  insoluble 
particles  of  colouring-matter  in  the  vagina,  and  recovered 
them  in  the  Fallopian  tube  on  operation  a  few  days  later 
The  time  occupied  by  the  transit  through  the  tube  in  the 
human  species  is  unknown.     It  is  possible  for  spermatozoa 

■  to  lie  in  wait  for  the  ovum  in  the  Fallopian  tube  for  consider- 
able periods ;  thus  they  have  been  found  alive  in  a  human 
Fallopian  lube  removed  three  and  a-halt  weeks  after  the 
last  act  of  sexual  intercourse.  Only  one  spermatozoon  is 
required  tor  the  fertilisation  of  an  ovum,  and  of  the  enormous 
numbers  found  in  the  seminal  fluid  nearly  all  must  perish 
without  achieving  their  physiological  destiny.  The  fertilised 
ovum  is  termed  morphologically  the  oosperm. 

The  details  of  the  process  of  fertilisation  naturally  cannot 
be  studied  in  the  human  species ;  moat  of  what  we  know 
comes  from  observations  upon  certain  of  the  echinoderms 
and  ascaridea  which  possess  transparent  ova,  but  Sobotta  has 
recently  succeeded  in  studying  fertilisation  in  the  mouse. 
The  matter  can  only  be  very  briefly  referred  to  here. 

Immediately  before  the  union  of  the  spermatozoon  and 
ovum,  certain  changes  occm-  in  the  nucleus  (germinal  vesicle) 
of  the  latter,  resulting  in  the  extrusion  of  one  or  two  minute 

k portions  of  its  substance,  with  a  covering  of  protoplasm, 
beneath  the  zona  radiata  (fig.  5,  a) ;  the  extruded  portions 
are  termed  the  polar  globules,  but  their  significance  is  quite 
unknown,  and   they  soon  disappear.     As  the  human  ovum 
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micropyle  BUch   as  exists  in  the  invertebrates, 
the  spermatozoon  penetrates  the  zona  radiata  (z.  peUucida),  I 
and  when  the  head    has  entered,   the  tail   separates  and  T 
disappears.      The  human   ovum   is   a   large   cell   200  /a    in  | 
diameter,  and    visible  to  the   naked   eye ;   the   head   of   the   ' 
spermatozoon    measures    about    5  fi    in    length.      Attention 
has  recently  been  paid  to  the  behaviour  of  the  nuclei  daring 
fertilisation,  and  observations  on  lower  animals  have  estab- 
lished the  following  facts.    The  included  head  of  the  8perma- 
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tozoon  [male pronucleus)  and  the  germinal  vesicle  of  the  ovum 
[female  pronucleus)  each  divides  into  two,  and  active  karyo- 
kinetic  changes  occur.  After  an  interval  the  four  nuclei  fuse 
to  form  a  single  nuclear  spindle  to  which  an  equal  number  ot 
chromatin  loops  {chromosovtcs)  is  contributed  by  the  male  and 
female  pronuclei.  Every  cell  formed  from  the  fertilised 
ovum  therefore  contains  chromosomes  derived  originally  from 
each  parent  (Adami). 


SEGMENTATION 


H 


The  fertilised  ovum  now  starts  immediately  upon  a  career 
o(  extraordinary  activity  by  which  all  the  organs  and  tisaues 
of  an  individual  human  body  are  formed  fromitbycell-diviaion 


and  differentiati 
earliest  stages 
The  segmentati 


The  process  of  cell-multiplication  in  ita 
s  known  as  the  segmentation  of  the  ovum. 
LOU  nucleus  first  divides  into  halves,  which 
recede  towards  opposite  poles  of  the  cell  (tig,  6,  b)  ;  an  equa- 
torial or  polar  line  of  division  is  then  formed  between  them 
which  divides  the  entire  cytoplasm  in  two  (fig.  5,  c).  The  same 
process  ia  repeated  in  the  two  new  cells,  and  being  continued 
indefinitely  the  ovum  multiplies  by  binary  division  into  2, 4, 8, 
16,  32,  &c.  cells.  In  this 
maimet  a  solid  cluster  or 
globe  of  cells  is  formed, 
called  the  muriform  body. 
This  body  next  becomes 
converted  into  the  blasto- 
dermic vesicle  by  the  for- 
mation of  fluid  in  the 
centre,  which  greatly  in- 
creases its  size,  and  liy 
eicentric  pressure  causes 
the  cells  to  become  flat- 
tened and  arranged  around 
the  periphery.  This  pro- 
cess lias  been  described  by 
Van  Beneden  in  the  rabbit 
(fig.  6).     At  first  the  wall 

of  the  blastodermic  vesicle  consists  of  two  layers  of  cells, 
the  outer  complete,  the  inner  incomplete ;  later  a  third 
layer  of  cells  is  developed  between  these  two  where  they 
are  in  contact.  These  three  layers  of  cells,  known  as 
the  tri-laminar  blastoderm,  represent  the  primitive  epi- 
blast,  mesoblast,  and  hypoblast  from  which  all  the  tissues 
of  the  body  are  subsequently  develojred.  Immediately  pre- 
ceding the  appearance  of  its  third  layer  a  small  area  of 
thickening  is  formed  upon  the  blastoderm,  which  is  the  first 
indication  of  the  body  of  the  future  embryo,  and  is  called  the 
embryonic  area ;  a  shallow  longitudinal  groove  soon  appears 
along  this  area,  which  is  the  first  foreshadowing  of  the  verte- 
bral column,  and  is  called  the  primitive  groove.  The  embryonic 
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area,  with  its  primitive  groove,  ie  the  portion  of  the  blsBto- 
dermic  vesicle  which  is  alone  concerned  in  the  development  of 
the  body  of  the  embryo ;  the  remainder  playB  ii  different  part, 
aod  it  is  nith  thia  portion  that  we  are  now  chiefly  concerned. 
Text-books  of  embryology  must  be  referred  to  for  a.  fuller  de- 
scription of  the  foregoing  stages  and  for  an  account  of  the 
development  of  the  epidermal,  skeletal,  and  visceral  systems ; 
but  the  fate  of  the  extra -embryonic  portion  of  the  ovum  ia 
intimately  concerned  with  the  nutrition  and  development  of 
the  foetus  in  utero,  and  is  therefore  of  immediate  importanca 
in  obstetrics. 

At  this  stage  of  development  begins  the  formation  of  the 
special  fcetal  envelopes,  the  chorion  and  amnion,  which  fulfil 
the  doable  functions  of  nutrition  and  protection  throughout 
the  whole  period  of  intra-uterine  life.  In  the  earliest  human 
ovum  which  has  been  described  —viz.  that  of  Peters,  believed  to 
be  about  the  fourth  to  fifth  day  of  development — these  mem- 
branes were  both  fully  formed.  They  appear  in  the  human 
species  probably  much  earlier  (rela- 
tively) than  in  birds — the  creatures 
in  whom  their  development  has  been 
most  carefully  studied. 

The   development   of    the   fcetal 
Pubs™  ^Jy^'  ■*"  folia       envelopes  in  the  chick  is  as  follows. 
x^^j^^N.  Chorion  and  amnion  are  developed 

/(^^^^^^\  together,  and  subsequently  differen- 

^-^  tiated  for  the  special  functions  they 

have  to  fulfil.  They  are  formed  from 
folds  which  spring  up  from  the  head 
and  tail  ends,  and  lateral  boundaries, 
of  the  embryo,  and  giow  over  its 
dorsal  surface.  These  folds  consist 
of  a  double  layer  of  epiblast  cells 
with  mesoblast  cells  between  them. 
The  inner  biyer  of  the  blastoderm 
(hypoblast)  takes  no  share  in  the 
process.  Gradually  they  coalesce,  producing  a  membrane 
which  has  the  form  of  a  closed  hood ;  it  consists  of  a 
central  layer  uf  mesoblast  cells,  covered  externally  and  in- 
ternally by  a  layer  of  epiblast  cells  (fig.  7).  This  single  mem- 
brane now  splits  into  two,  the  line  of  cleavage  passing  through 
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the  centre  of  the  mesoblaBt  layer.  Thus  two  membranes  are 
formed,  the  outer  (further  from  the  embryonic  area)  having 
an  external  epiblastic  covering,  the  inner  having  an  internal 
epiblastic  covering;  the  former  is  the  chorion,  the  latter  the 
amnion  (fig.  7). 

In  Peters "s  ovum,  however,  the  fcetal  envelopes  were  appa- 
rtntiy  formed  before  any  trace  of  the  body  of  the  embryo  itself, 
and  consequently  it  is  unlikely  that  the  mode  of  development 
can  be  that  just  described.  Recent  observations  upon  the  de* 
velopment  of  lower  mammals  have  led  to  the  belief  that  a 
different  mode  of  development  of  the  ffKtal  membranes  occurs 
in  them,  and  the  appearances  found  in  the  human  ova  de- 
scribed by  Peters  and  Graf  Spee  make  it  probable  that  this 
mode  of  development  obtains  in  man  also.  This  method  is 
diagrammatical  ly  represented  in  fig.  8,  Upon  a  part  of  the 
surface  of  the  blastodermic  vesicle  the  epiblast  splits,  forming 
a  small  space  enclosed  by  epiblast  cells  ;  this  represents  the 
earliest  sign  of  the  amniotic  sac  (fig.  8,  a).  At  the  extre- 
mities of  this  space  the  mesoblast  cells  proliferate,  but  more 
markedly  at  one  end  than  the  other.  The  epiblastic  floor  of 
this  primitive  amniotic  cavity  corresponds  to  the  embryonic 
area,  and  the  special  proliferation  of  the  mesoblast  takes  place 
at  the  end  which  altimately  becomes  the  head  of  the  embryo. 
The  mesoblast  cells  at  the  head  end  now  penetrate  the  roof  of 
the  amniotic  cavity  and  split  it  into  two  layers,  the  process 
gradually  passing  over  to  the  tail  end  (fig.  8,  h,  c).  In  this 
way  the  amniotic  cavity  becomes  completely  cut  off  by  meso- 
blast cells  from  the  epiblast  wall  of  the  blastodermic  vesicle. 
The  body  of  the  embryo  has  by  this  time  become  outlined, 
and.  with  its  amnion  and  umbilical  vesicle,  sinks  away  from 
the  surface ;  the  layer  of  mesoblast  which  has  formed  over 
the  amnion  splits  in  two,  and  becomes  attached  in  part  to  the 
wall  of  the  blastodermic  vesicle,  in  part  to  the  amnion.  The 
blastodermic  wall,  consisting  now  of  an  outer  epiblastic  and 
an  inner  mesoblastic  layer,  becomes  the  chorion.  The  embryo, 
with  its  amnion  and  umbilical  vesicle,  would  now  lie  free  in 
the  interior,  but  for  the  fact  that  a  mesoblastic  stalk  attaches 
its  tail  end  to  the  wall  of  the  blastodermic  vesicle  ;  this  repre- 
sents the  ventral  stalk  (fig.  8,  c,  d).  Thus  are  formed  two 
embryonic  coverings ;  the  inner,  or  amnion,  is  closed  from 
the  outset  and  is  cut  off  from  the  primitive  epiblast  by  the 
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activity  of  the  mesoblast  layer ;  the  outer,  or  chorion,  repre- 
sents the  primitive  epiblastic  wall  of  the  blafltodermie  vesicle 
with  its  mesoblast  lining. 

It  islobvjoua  that  this  mode  of  development  offers  a  satia- 
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factory  explanation  of  the  very  early  development  in  man  of 
the  amnion  and  of  the  ventral  stalk  {see  p.  19),  The  early 
embryo  is  in  this  way  cut  off—  except  where  the  ventral  stalk  is 
formed  —from  the  periphery  of  the  developing  ovum.  It  carries 
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with  it  a  certain  supply  of  nutritive  material  contained  in  the 
umbilical  vesicle.  This  structure  represents  the  interior  of 
the  ovum  cut  off  from  the  periphery  by  the  proliferation  and 
splitting  of  the  mesoblast  layer.  Prom  this  source  the  embryo 
probably  derives  nourishment  while  the  chorionic  circulation  is 
developing.  In  birds  and  reptiles  the  umbilical  vesicle  is  of 
I  large  size  and  no  doubt  plays  an  important  part ;  in  man  and 
most  other  mammals  it  is  small  and  unimportant.  As  we  ahall 
immediately  see,  changes  occur  at  a  very  early  period  in  man 
by  which  the  ovum  is  enabled  to  obtain  the  nutriment  it 
requires  directly  from  the  maternal  tissues. 

From  this  point  onwards  we  can  dispense  with  the 
doubtful  guidance  of  comparative  embryology,  and  proceed 
upon  the  resultB  of  observatious  upon  the  early  human  ovum. 
From  Uie  outset  a  remarkable  difference  is  apparent  between 
the  two  f<£tal  membranes ;  the  amnion  is  inactive,  but  the 
chorion  starts  at  once  upon  a  career  of  extraordinary  activity, 
the  extent  and  importance  of  which  are  probably  not  yet  fully 
understood.  In  Peters's  ovum  the  amnion  appears  as  a  very 
small  sac,  separated  by  only  a  narrow  interval  from  the  dorsal 
surface  of  the  embryonic  area ;  it  is  comparatively  inactive 
and  unimportant  (fig.  9).  Quite  otherwise  is  it,  however,  with 
the  chorion,  which  appears  as  a  large  oval  envelope  exceed- 
ing many  times  the  diameter  of  the  amnion,  and  separated 
from  it  by  a  wide  interval.  Its  meaoblastic  layer  is  inactive, 
but  its  epiblastic  layer  presents  an  extraordinary  picture  of 
activity  and  fulfils  functions  of  the  highest  importance.  In 
order  to  understand  these  functions  we  must  pause  to  consider 
the  relations  of  the  foetal  to  the  maternal  tissues  at  this  period. 
Peters's  ovum  was  found  to  be  imbedded  in  the  decidua, 
being  actually  in  contact  everywhere  with  the  maternal  con- 
nective tissues,  except  at  a  small  area  where  a  cap  of  fibrin, 
resulting  from  bfemorrhage  and  indicating  the  point  at  which  it 
had  penetrated  the  decidua,  was  found  upon  the  superficial  pole 
of  the  ovum.  How  did  the  ovum  penetrate  the  decidua  and 
bury  itself  in  this  way  ?  It  is  believed  that  the  active  epi- 
blast  of  the  early  chorion  exerts  a  destructive  action  upon 
^^-  the  maternal  tissues,  and  thus  excavates  a  bed  for  the  ovum 
^^m  to  lie  in.  Peters's  observation  has  recently  been  confirmed 
^^1  in  n  cose  of  uterine  pregnancy  (Bossier),  and  recent  obser- 
^^H  vatioQS  upon  cases  of  early  tubal  pregnancy  support  it  in  a 
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remarkable  manner :  for  the  early  tubal  ovum  has 
found  surrounded  by  fibro-musculftr  tissue,  having  therefore 
bored  its  way  through  the  mucoea  into  tlie  middle  layer  of 
the  wall  of  the  tuTie  by  the  aid  of  this  destructive  action. 
These  observationB  may  be  said  to  eBtablish  the  view  that  the 
human  ovum  becomes  attached  to  maternal  structures  by 
imbedding  itself  in  connective  tissue,  through  the  destructive 
action  of  its  proliferating  epiblast. 

The  chorion  at  this  stage   completely  encloses   the  em- 
bryonic area,  which  receives  additional    protection  upon  its 
dorsal  surface  from  the  amnion.     Proliferating  with  remark' 
able  activity,  the  chorionic  epiblast  now  forms  masses  of 
cubical  cells,  and  also  buds,  long  processes,  and  large  clumps 
of   multmucleated   protoplasm   (plasmodia).     No   attempt 
differentiation  into  cella  is  to  be  found  in  the  plasmodia. 
This  actively  proliferating  epiblast  layer,  partly  plasmodii 
and  partly  cellular,  is  called  the  trophoblast  (fig.  9), 
which  indicates  that  ita  chief  function   is  nutritive ;  it  hi 
been   applied    to    the   human   ovum    from    the   comparativi 
observations  of  Hubrecht  upon  the  hedgehog. 

In  the  early  stages  the  nutritive  organ  or  tropboblaat 
grows  much  more  rapidly  than  the  embryonic  portion  of  the 
ovom,  and  it  is  interesting  to  note  how  greatly  its  size 
exceeds  that  of  the  embryo  in  Peters's  specimen.  In  contact 
with  the  trophoblast,  the  maternal  connective  tissue  first  de- 
generates and  a  certain  amount  of  destruction  of  cells  occurs, 
making  room  for  the  rapidly  growing  ovum.  Then  a  reaction 
appears  to  set  in  and  some  hypertrophy  of  the  maternal  tissues 
occurs,  resulting  in  the  formation  of  the  large  connective- 
tissue  corpuscles  which  are  characteristic  of  the  decidua  and  are 
called  decidual  cells.  Many  maternal  capillaries  are  opened 
by  the  destructive  action  of  the  trophoblast,  and  thus  maternal 
blood  becomes  effused  into  the  tissues.  Further,  in  these 
positions  the  trophoblast  becomes  extensively  vacuolated,  con- 
verting it  into  a  reticular  structure,  and  into  these  vacuoles 
passes  maternal  blood  from  the  ruptured  decidual  capillaries. 
In  this  way  a  zone  of  spongy  and  actively  growing  tissue  is 
formed,  partly  maternal  and  partly  ffetal  in  origin,  com- 
pletely enveloping  the  embryo  and  infiltrated  with  maternal 
blood ;  it  is  in  fact  a  simple  form  of  placenta,  and  no  doubt 
subserves  at  this  time  the  functions  which   are   afterwards 
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tftken  over  by  that  organ.  This  zone  of  spongy  tissue  was 
also  described  in  the  hedgehog  by  Hubrecht,  aud  tenned  by 

him  the  trophosphere.  The  blood-filled  vacuoles  of  the 
trophosphere  are  the  earliest  repreBentatives  of  the  inter- 
villous spaces  of  the  mature  placenta  the  maternal  blood  in 
them  does  not  coagulate,  but  there  is  no  definite  circulation. 

Under  the  stimulus  of  the  Implantation  of  the  fertilised 
ovum  in  the  uterus,  the  endometimm  A   the  whole  body  of 
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the  organ  becomes  converted  into  the  decidua,  but  the  mucous 

membrane  of  thecervix  remains  practically  unaltered  (fig.  10). 

L  This  reaction  of  the  endometrium  in  pregnancy  is  of  great 

|ilit«rest  and  will  be  referred  to  again  in  connection  with  tubal 

r  gestation.    As  the  ovum  enlarges,  it  becomes  possible  to  speak 

of  three  distinct  portions  of  the  decidua  :  (1)  a  large  extent  of 

the  membrane  which  is  not  in  direct  contact  with  the  ovum 

at  all,  called  the  decidua  vera  ;  (2)  a  portion  in  contact  with 
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the  base  of  the  ovum,  called  the  decidua  basalts  or  ^rotiiia ; 
and  (3)  a  portion  enclosing  the  remainder  of  the  ovum, 
termed  the  decidua  capsularis  or  reflexa  (fig.  10).  The  term 
*  decidua  reflexa  '  indicates  an  old  view  of  the  formation  of  this 
portion  of  the  membrane,  which  was  that  the  ovum  attached 
itself  to  the  surface  of  the  decidua,  and  later  on  became 
enclosed  by  the  growth  of  a  ring  of  decidual  tissue  around  it, 
which,  ultimately  meeting  over  the  free  pole  of  the  ovum, 
completely  enveloped  it.  We  now  know  that  no  such  pro- 
cess occurs :  the  ovum  is  imbedded  in  the  decidua  from  the 
outset ;  decidua  and  ovum  develop  pari  passu  in  this  position, 
thus  preserving  the  original  relation  ;  and  *  decidua  capsularis ' 
is  therefore  a  better  term  than  *  decidua  reflexa.'  The  decidua 
basalis  is  the  area  upon  which  the  placenta  is  subsequently 
formed  in  the  great  majority  of  instances,  although  exceptions 
occur  which  will  be  referred  to  later  on.  The  word  *  serotina ' 
expresses  the  view  of  William  Hunter  that  the  ovum  entered 
the  uterus  from  the  tube  beneath  the  decidua,  raising  it  up 
from  the  wall  of  the  uterus ;  later  on  a  new  formation  of 
decidua  occurred  at  the  base  of  the  ovum  (.scro^inw5=late). 
We  are  unacquainted  with  the  functions  of  the  decidua  vera. 
All  parts  of  the  decidua  have  the  same  general  structure, 
and,  as  has  been  already  noted,  the  membrane  bears  a  strik- 
ing resemblance  to  the  menstruating  endometrium.  The 
principal  change  which  has  occurred  is  the  dififerentiation  of 
the  decidua  into  two  layers,  the  superficial  compact  and  deep 
cavernous  layers.  The  deep  layer  is  rendered  cavernous  by 
very  marked  dilatation  of  the  deep  portions  of  the  uterine 
glands  which  form  spaces  of  varied  size  and  shape,  with  an 
incomplete  and  degenerated  epithelial  lining  (fig.  12).  The 
superficial  layer  consists  of  a  compact  mass  of  *  decidual 
cells '  in  which  appear  here  and  there  dilated  capillaries — 
the  *  decidual  sinuses '  (fig.  11).  The  greater  part  of  the  surface 
epithelium  is  lost,  and  very  few  glands  can  be  seen  in  this 
layer.  The  *  decidual  cells '  are  specialised  connective-tissue 
corpuscles ;  in  most  situations  they  are  closely  packed 
together  and  become  polygonal  from  pressure ;  where  the 
arrangement  is  looser  they  assume  a  spherical  or  oval  shape. 
Their  nuclei  are  large  and  globular.  Among  the  decidual  cells 
B  seen  numerous  small  interstitial  haemorrhages,  and  here 
d  there  some  leucocytic  infiltration  (fig.  11).     The  differences 
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between  the  decidua,  and  the  normal  endometrium  may  be 
briefly  sommeil  up  as  follows  :  (1)  formation  of  decidual  cells  ; 
(2)  hypertrophy  and  dilatation  of  the  deepest  portions  of 
the  glands  :  (3)  increased  vascularity,  leading  to  formation 
of  widely  dilated  capillaries  or  'sinuses,'  and  interstitial 
hiDmorrhages  ;  {4}  extensive  loss  of  the  surface  epithelium  ; 
(5)  division  into  two  layers — the  superficial  compact,  the  deep 
cavernous  ;  (6)  great  increase  in  thickness — endometrium 
about  jij  of  an  inch,  deeidua  J  to  3  of  an  inch. 

It  will  be  obvious  that  at  the  early  stage  (fourtli  to  fifth 
day  of  development)  reached  by  Petera'a  ovum,  vil«!  connec- 
tions exist  between  the  ovum  and  the  uterus,  maintained  by 
Specialised  tissues  of  combined  ftetal  and  maternal  origin. 
The  further  development  of  these  connections,  leading  to  the 
formation  of  the  highly  specialised  placenta,  must  next  be 
traced. 


Chorion  and  Placenta 


I  From  Peters'fl  ovum  we  pass  to  one  described  by  Graf  Spee, 
belonging  to  the  beginning  of  the  second  week  of  development ; 
'  the  gap  existing  between  these  two  has  not,  up  to  the  present, 
been  filled  by  observations  upon  the  human  ovum.  A  section 
through  a  portion  of  the  wall  of  this  ovum  is  shown  in  fig.  13. 
The  general  relations  of  the  embryonic  area  to  its  envelopes 
are  the  same  as  in  Peters's  ovum.  Two  new  points  of  great 
importance  are,  however,  to  be  noted ;  (1)  the  chorion  shows 
the  presence  of  branching  villi  of  a  somewhat  compUcated 
nature ;  (2)  the  embryonic  area  with  its  yolk-sac  is  seen  to 
be  united  to  the  chorion  by  a  mesoblastic  stalk  — the  abdo- 
minal pedicle  (ventral  stalk) — which  is  the  precursor  of  the 
nmbilical  cord.  The  relatively  small  size  of  the  amnion  is 
well  shown  in  the  figure,  which  will  be  seen  to  resemble  in 
a  striking  manner  the  diagrammatic  representation  of  the 
development  of  the  amnion  shown  in  fig.  8.  The  chorionic 
villi  are  perfectly  formed,  consisting  of  an  outer  epiblastic 
covering  showing  great  proliferative  activity,  and  a  highly 
vascular  mesoblastic  core  of  connective  tissue  of  embryonic 

ktype.  The  relations  of  the  chorion  to  the  deeidua  have  also 
at  this  period  undergone  marked  changes.  These  relations 
can  best  be  seen,  however,  in  another  ovum  of  about  the  same 
period — that  of  Leopold,  shown  in  fig.  14,     This  ovum,  which 
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trophosphere  seen  in  Peters 's  ovum ;  the  chorion  i 
villous,  and  a  Bystem  of  spaces  containing  maternal  blood 
has  been  formed  around  the  villi.  This  is  obviously  a  great 
advance  towards  the  formation  of  a  placenta  with  a  definite 
maternal  circalation.  In  a  second,  somewhat  older  ovum, 
Leopold  found  that  the  whole  surface  of  the  chorion  was 
beset  with  villi,  the  cborio-decidual  space  being  continuous 


Ro.  14- — Lkopold's  Otvu  i 


t  Skoond  Wuk. 


(Leu 


D.) 


around  the  entire  ovum.  There  is  probably  no  definite 
maternal  circulation  through  the  chorio-decidual  space ;  but 
the  villi  are  certainly  vascularised,  and  nutritive  materials 
from  the  effused  maternal  blood  can  be  taken  up  by  osmosis 
into  the  foetal  circulation.  The  arrangement  corresponds,  in 
fact,  to  a  simple  form  of  diffused  placenta  surrounding  the 
whole  ovum,  and  shows  a  distinct  advance  in  construction 
npon  the  trophosphere  previously  described.     In  this  manner 
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the  nutrition  of  the  ovum  is  provided  for,  while  time  is  gained 
for  the  formation  and  growth  of  the  highly  complex  discoidal 
placenta.  It  is  not  until  the  end  of  the  sixth  week  that  the 
placenta  begins  definitely  to  be  formed,  so  that  the  chorio- 
decidual  space  plays  an  important  part  in  the  nutrition  of  the 
ovum  for  a  considerable  period,  from  the  second  to  the  sixth 
week. 

The  structure  of  the  chorion  during  the  first  six  weeks 
of  development  must  now  be  described.  The  chorion  at 
this  period  is  everywhere  covered  with  complex  branching 
villi.  These  villi  are  definitely  arranged  in  clusters  in  an 
ovum  of  about  eight  weeks'  development  (fig.  15),  and  form  a 
thick  layer  of  delicate  branching  processes  springing  from  the 
outer  surface  of  the  chorion,  which  in  places  can  be  seen 
as  a  smooth  membrane.  The  chorion  consists  of  three  main 
elements :  (1)  an  epithelial  covering ;  (2)  a  connective-tissue 
stroma ;  (8)  a  system  of  blood-vessels. 

(1)  The  chorionic  epithelium  is  the  outer  covering ;  it  is 
frequently  called  the  trophoblast.  It  consists  of  two  distinct 
layers — an  outer  layer  of  multinucleated  protoplasm,  undi£fer- 
entiated  into  cells ;  and  an  inyier  layer  of  large  well-defined 
cells  with  oval  nuclei,  frequently  resting  upon  a  distinct  base- 
ment membrane.  The  outer  layer  is  termed  the  syncytium, 
or  simply  the  plasmodial  layer ;  the  latter  is  termed  the 
cellular  layer,  or,  after  its  discoverer,  the  layer  of  Langhaiis. 
Both  layers  are  of  epiblastic  origin,  although  for  a  long  time 
it  was  thought  that  the  outer  layer  was  derived  from  the 
decidua  and  was  therefore  maternal.  The  whole  of  the 
chorionic  epiblast  is  originally  cellular,  and  the  syncytium  is 
formed  by  fusion  of  layers  of  contiguous  cells.  During  the 
early  months  the  syncytium  displays  great  activity,  throwing 
out  enormous  numbers  of  buds  and  processes  (fig.  16),  many 
of  which  develop  into  new  villi ;  sections  of  these  buds  may 
appear  under  the  microscope  as  isolated  plasmodial  masses, 
and  were  formerly  termed  •  giant  cells.'  The  cells  of  Langhans 
are  also  very  active ;  they  proliferate  freely  at  the  tips  and 
sides  of  the  villi,  especially  where  these  become  attached  to 
the  decidua.  Frequently  also  isolated  clusters  of  them,  with 
a  more  or  less  complete  covering  of  syncytium,  are  seen  cut 
across  in  sections  of  the  young  placenta.  The  latter  are  called 
^        the  islets  of  Langhans,  and  were  formerly  regarded  as  decidual 
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»in  origin.     The   young   syncytium   always   contnins  a  large 
amount  of  glycogen  and  very  finely  divided  fat. 
(2)  The   stroma    is    a    delicate   reticulum   of  connective 
tissue,  embryonic  in  type,  which  supports  the  blood  vessels ;  in 
the  larger  chorionic  branches  it  is  more  compact  than  in  the 
^    terminal  branches  or  villi.     The  interstices  form  a  system  of 
^^  anastomosing  channels  which  are  probably  of  the  nature  of 
^H  lymphatics. 

J^        (S)  The  blood-vessels  are  the  terminal  ramifications  of  the 

umbilical  arteries  and  veins  ;  In  the  larger  chorionic  branches 

they  lie  in  the  asia  ;  in  the  terminal  villi  capillaries  only  are 

found,  and  these  he  immediately  beneath  the  epithelium,  where 

they   run  a  tortuous  course  and  anastomose  freely.     In  an 

injected  placenta,  a  tiny  thread  of  colouring-matter  can  often 

be  traced  from  a  villus  into  one  of  its  syncytial  buds,  showing 

the  commencement  of  vascularisation.     The  villi  are  extremely 

vascular,  and  often  appear  under  the  microscope  to  be  as  full 

^_  of  blood  as  a  soaked  sponge  (see  fig.  17) ;  between  the  fietal 

^^V  blood   in    the  villi   and   the   maternal   blood   in  the  chorio- 

^Kdecidual  space  nothing  intervenes  except  the  chorionic  epithe- 

^^  hum  and  the  endothelium  of  the  foetal  capillary  wall. 

The  chorion  retains  the  characters  just  described  until  the 
second  half  of  the  period  of  gestation,  when  changes  in  its 
structure  occur  which  will  be  referred  to  later  on.  The  chorio- 
decidual  relations  undergo  no  marked  change  until  the  latter 
half  of  the  second  month,  when  the  formation  of  the  discoidal 
placenta  is  begun.  This  process  simply  consists  in  the 
specialisation  ot  a  part  of  the  chorion  to  perform  the  work 
previously  done  by  the  whole.  As  the  placenta  develop.-! 
the  villi  covering  the  general  surface  of  the  chorion  become 
devascularised,  undergo  atrophy,  and  disappear  early  in  the 
third  month.     At  the  placental  site— the  base  of  the  ovum — 

I  the  villi  increase  greatly  in  size,  number,  and  complexity, 
while  important  changes  also  occur  in  the  underlying  decidua. 
A  diminution  in  the  total  area  of  the  villous  chorion  is  thus 
'eom]^)ensated  by  the  specialisation  ot  a  part  of  it. 
The  changes  which  now  occur  at  the  placental  site  lead 
ap  to  three  important  results:  (1)  by  repeated  subdivision 
enormous  numbers  of  chorionic  stems  and  terminal  divisions 
(villi)  are  produced  ;  (2)  firm  attachments  are  formed  between 
the   ftntal  and  maternal  elements ;    (S)  a   definite   maternal 
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circulation  is  established  through  that  portioD  of  the  choricM 
decidual  space  which  is  in  relation  to  the  decidua  basalis.         1 

(1)  The  enormous  numbers  of  villi  present  in  the  placenta' 
will  be  understood  from  an  examination  of  fig.  18,  which  re- 
presents a  portion  of  a  vertical  section  through  the  placenta. 
The  larger  chorionic  stems  spring  from  the  chorionic  mem- 
brane underlying  the  amnion,  and,  dividing  irregularly, 
terminat-e  in  an  indefinite  number  of  small  divisions  termed 
villi.  Some  of  these  etems  traverse  the  whole  thickness  of 
the  placenta,  so  that  their  terminal  villi  reach  the  decidua 
basalis.  Both  villi  and  larger  branches  appear  in  the  section 
to  be  of  very  diverse  size  and  shape,  but  this  is  partly  due  to 
the  varying  angles  at  which  they  have  been  cut.  The  larger 
branches  all  contain  large  vessels,  and  through  the  centre  of 
the  largest  of  all  one  or  more  arteries  and  veins,  running  side 
by  side,  can  usually  he  traced.  The  villi  are  not  in  contact 
with  one  another,  but  are  separated  by  spaees- 
villous  spaces.  It  will  be  obvious  that  these  spaces  foi 
throughout  the  placenta  an  elaborate  system  of  branching 
channels  allowing  free  communication  to  take  place  between 
one  part  of  the  organ  and  another.  Through  the  general 
system  of  intervillous  spaces  the  maternal  circulation  iB 
carried  on,  so  that  a  gentle  stream  of  maternal  blood  is  per- 
petually flowing  around  the  villi.  When  the  large  numbers  of 
these  villi  are  borne  in  mind,  it  will  be  evident  that  the 
superficial  area  of  contact  between  the  fosta!  structures  and  the 
maternal  blood  in  the  placenta  is  of  very  great  extent.  In 
many  places  adjacent  villi  are  united  to  one  another  by  small 
deposits  of  fibrin  ;  isolated  syncytial  masses  are  seen  here  and 
there,  and  in  places  clusters  of  nuclei,  representing  areas  of 
proliferating  Langhans'  cells,  can  be  seen  on  the  surface  of  a 
villus  or  free  in  the  intervillous  spaces  (islets  of  Langhans), 
A  good  deal  of  maternal  blood  can  be  found  in  the  intervillooB 
spaces  when  care  is  taken  to  prevent  it  from  escaping  during 
the  preparation  of  the  tissue  for  microscopic  section. 

(2)  Hhe  placetitat  attachments  consist  of  {a)  a  firm  union 
butween  large  numbers  of  villi  and  the  surface  of  the  deciduA 
btvsalis ;  and  (h)  a  special  development  of  the  decidua  at  the 
margins  of  the  organ,  {a)  The  attachment  of  the  villi  to 
ttie  decidua  presents  some  interesting  features.  Where  tho 
two  come  into  contact,  the  syncytial  layer  of  the  cborionio 
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the  imagiQation  ia  required  to  carry  the  student  from  thi 
vacuolated  trophosphere  of  the  first  week  to  the  chorio*! 
decidual    space   of   the  second,  and   from  the  latter   to  the -I 
intervUlouB  spacee  of  the  placenta  itself.     The  iDt«rvilloai  ■ 
spaces  are  of  course  progressively  developed  from  the  vacuo-  I 
lated   spaces  of   the  trophosphere.     The   moment   at  which.! 
maternal  blood  begins  to  circulate  we  do  not  know,  for,  as  has 
been  said,  there  was  in  all  probability  no  actual  circulation 
through  the  chorio-decidual  space  in  Leopold's  ovum,  although 
a  few  small  capillaries  were  found  opening  into  it.     Curing  the 
development  of  the  placenta  other  and  larger  maternal  vessels  J 
iiecome  laid  open,  bo  as  to  communicate  with  this  space,  and  f 
the  active  agents  in  the  production  of  this  important  changs  I 
are  the  chorionic  villi.      The  destructive  influence  exerted  i 
upon   maternal   tissues  by   the   young   chorionic  epithelium  | 
has  been  referred  to ;  evidences  of  penetration  of  the  walls  1 
of   maternal   vessels    by   syncytial    buda   and   processes  are  1 
abundant    in    ihe    developing    placenta,    where    all    stages  I 
of  the  process  may  be  traced   in  tissue  cut  into  aerial  sec- 
tions.    The  veaaela  thua  [wnetrated  are  probably  merely  the  1 
dilated  capillaries  or  '  sinuKes,'  which  have  been  described  aa  I 
occurring  in  the  endometrium  of  menstruation  and  in  the  ] 
decidua^t.e.    they   are   vessels   the  walls   of   which  consist  J 
merely  of  an  endothelial  coat,  and  which  therefore  offer  but  j 
a  feeble  resistance  to  the  phagoi^ytic  action  of  the  chorionic  -] 
epithelium.    After  having  been  thus  laid  open  they  lose  their  1 
endothelial  lining.     It  is  oft«n  difficult  to  distinguish  afferent 
from  efferent  maternal  channels,  since  both  arise  from  dilated 
capillaries.     A  minor  result  of  phagocytic  action  is  that  the 
surface  of  the  decidua  basalls  becomes  irregularly  excavated 
and  presenta  a  SGries  of  deep  trenches  with  intermediate  aepta. 
Most  of  the  maternal  vessels  open  into  the  intervillous  spaces  on 
the  floor  of  these  trenches  (hg.  20).    The  maternal  circulation 
through  the  placenta  ia  probably  slow.     The  coiling  course  of 
the  uterine  arteries  in  the  muscular  coat  diminishes  the  force  I 
of  the  current  entering  the  placenta ;  the  outflow  from  the 
intervillous   spaces   is   perhaps    aided    by    the   intermittent  i 
uterine     cuntractiuns    characteristic     of     pregnancy,    which  I 
may  have  the  effect  of  aspirating  the  blood  into  the  veins,  j 
Towsrda  the  middle  of  pregnancy  the  sub-placental  sinuses  'i 
assume  very  large  proportions,  and  their  closure  after  the  | 
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placenta  has  been  shed  ib  a  matter  of  vital  importance  to  the 
life  of  the  mother. 

Concurrently  with  the  formation  of  the  placenta,  the  villi 
of  the  extra-placental  chorion  atrophy  and  hecome  function- 
less,  converting  that  portion  into  a  smooth  membrane  to 
which  the  name  chorion  Iccve  is  applied ;  the  placental  chorion 
is  termed  the  chorion  frondoaum.  Chorion  lieve  and  decidua 
capsularis  are  not  united  by  intergrowth  as  are  chorion 
frondoBum  and  decidua  basalis. 

As  these  changes  progress  the  chorio-decidual  space  out- 
side the  placental  area  becomes  obliterated  by  the  pressure  of 
the  growing  ovnm ;  atrophied  villi  surrounded  by  deposits  of 
fibrin  may  always  be  found  in  the  membranes  at  term  if  looked 
'n  under  a  micro8coi>e  (fig,  21).  The  placental  area  grows 
kpidly  during  the  first  few  weeks  of  its  formation,  until 
it  the  end  of  the  third  month,  when  the  ovum  fills  the  uterine 
ivity,  it  occupies  about  one-fourth  to  one-fifth  of  the  total 
of  the  surface  of  the  uterine  walls.  Afterwards  it  grows 
irt  passu  with  the  uterus,  and  the  same  proportion  is  pre- 

'6d  up  to  t«rm. 

The   decidua   vera    imdergoes    no    notable   development 

daring  pregnancy,  and  when  the  ovum  grows  large  enough 

to  fill  the  uterine  cavity  completely— i.e.  about  the  beginning 

[of  the  fourth  month— the  decidua  capsnlaris  becomes  apposed 

it,  and  at  term  these  two  portions  of  the  maternal  mem- 

ines  are  inseparable.     Up  to  the  end  of  the  third  mouth 

la  space  esiatg  in  the  uterine  cavity  below  the  ovum,  bounded 

ibove  by  the  decidua  capsularis,  laterally  by  the  decidua  vera, 

and  below  by  the  oa  internum  ;  it  is  called  the  decidual  space 

(figs.  80  and  81).     When  the  two  portions  of  the  decidua 

become  apposed,  the  decidual  space  is  obliterated.    At  term  the 

capsularis  has  undergone  considerable  atrophy  from  pressure, 

but  the  vera  fairly  preserves  its  general  characters.     This  is  of 

importance  in  relation  to  the  process  of  shedding  the  placenta. 

Upon  the  maintenance  of  the  relations  just  described, 
between  the  fa?tal  and  maternal  elements  of  the  placenta,  the 
nutrition  of  the  fcetua  in  utero  entirely  depends.  After  the 
formation  of  the  firm  chorio-decidual  attachments,  accidental 
separation  of  the  two  is  not  so  readily  brought  about  as 
at  earlier  periods  ;  hence  the  diminished  liability  to  abortion 
after  the  third  month. 
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defined  areas,  varying  in  Eize,  under  normal  conditione,  from 
that  of  a  millet-Beed  to  that  of  a  filbert.  They  are  most  numerous 
oa  the  uterine  surface  and  on  the  marginal  cotyledons.  The 
snperficial  layers  of  the  deeidiia  basalis  undergo  a  form  of 
degeneration  known  as  fibrinous  degeneration,  the  decidual 
ceDs  becoming  entirely  lost.  In  addition,  extensive  thrombosis 
occnre  in  the  eub-placental  einusea  during  the  later  montha 
of  pregnancy,  the  cause  of  which  is  not  well  underBtood,  bat 
which  certainly  interferes  to  some  extent  with  the  freedom  of 
the  maternal  circulation,  J 

From  abont  the  fifth  month  onwards  the  chorionic  epi-  I 
thelium  consists  of  only  one  layer— the  syncytium ;  the  layer  n 
of  Langhans  has  disappeared.     The  syncytium  is  also  much 
tees  active  in  the  later  than  in  the  earlier  months,  throwing 
out    comparatively   few   buds    and  processes ;    and   as   term 
approaches   this   layer   becomes    atrophied    and    incomplete   ' 
(fig-  17). 

It  is  possible  that  these  degenerative  changes  limit  the  J 
duration  of  pregnancy,  and  participate  in  causing  the  onset  of  ■ 
labour  by  rendering  the  placenta  incapable  of  providing  for  I 
the  continually  increasing  nutritional  requirements  of  thel 
foetus. 


Amnion,  Umbilical  Cord,  and  Fcetus 
Amnion. — This  membrane  consists  of  an  outer  layer  of  1 
meBoblast  and  an  inner  layer  of  epiblast.     Although  at  first 
greatly  outstripped  in  growth  by  its  companion  membrane,  the  J 
cborioQ,  the  two  soon  come  together  and  remain  in  loose  oon- 
teet  by  their  mesohlastic  surfaces,  but  no  vital  union  takes  place  I 
between  them,     l^he  fully  formed  amnion  consists  of  a  single 
bjer  of  cubical  or  low  columjiar  epithelium  resting  upon  a 
atrmtum  nf  loose  connective  tissue.     As  pregnancy  advances 
the  epithelium  becomes  flatter.     The  amnion  is  firmly  united  I 
to  the  umbilical  cord  at  its  point  of  insertion  into  the  placenta, 
BO  that  it  cannot  be  stripped  off  the  cord,  although  it  is  readily 
a^arable  from  both  the  placental  and  extra-placental  chorion  J 
{ekorion  frm%doaum  and  chorion  laae). 

At  an  early  period  fluid  (the  liquor  amnii]  appears  within  1 
the  atnnion,  separating  it  from  the  dorsal  surface  of  the  1 
smbryo.  It  gradually  increases  in  quantity  as  development  ] 
•dvances,  until  at  term  it  amounts  on  an  average  to  one  or  t 
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^ints ;  variatiooB  from  ten  to  fifty  ounces  are,  however,  not 
W'Vncommou  under  normal  conditions.     At  term  it  is  a  clear 

pale  fluid  of  low  specific  gravity,  and  its  composition,  according 

to  Hoppe-Seyler,  is  as  follows  : 

Water BB**1  per  cent. 

I                 Albumen 0-19 
Inorganio  Baits                .         .        .      OSH         „ 
EitractiveB 0-81 
lOO'OO 
i  amount  of  albumen  present  in  the  early  months  is  much 
her  than  this,  and  may  reach  10  per  cent.    The  most  im- 
portant extractive  is  urea,  which  is  present  in  traces  from  the 
sixth  week  onwards.     Various  matters  in  suspension  are  also 
found,  such  as  lanugo  haii's,  epidermal  scales,  cells  derived 
■from  the  amniotic  epithelium,  and  particles  of  vernix  caseosa 
^Bctaclied  from  the  skin  of  the  foetus.     Glucose  may  be  found 
^pn  cases  of  diabetes.     The  function  of  the  amniotic  fluid  is 
mainly  protective.    It  assists  in  maintaining  an  even  tem- 
perature, acts  as  a  buffer  against  external  injuries,  equalises 
pressure,  allows  free  movements  of  the  fcetus,  and  flushes  the 
passages  from  within  with  a  sterile  fluid  during  labour.    Nutri- 
tive value  has  been  claimed  for  it  on  the  ground  that  it  is 
swallowed  by  the  fa?tos  during  the  later  months  of  gestation. 

Krtainly  lanugo  and  epidermal  scales  are  not  uncommonly 
ind  in  meconium,  and  there  Is  no  doubt  that  they  have 
tered  the  alimentary  canal  by  being  swallowed  with  liquor 
nmnii  ;  sometimes  also  balls  of  fine  lanugo  hairs  have  been 
found  in  the  stomach  of  a  dead  fa^tus.  It  is  possible,  there- 
fore, that  fluid  obtained  by  swallowing  liquor  amnii  may  be 
of  use  in  the  general  metabolism  of  the  fcetus. 

Umbilical  Cord. — This  structure  connects  the  body  of 
the  ftetuB  with  the  placenta.  Its  earliest  appearance  in  the 
human  ovum  is  shown  in  the  specimen  of  Graf  Spee  (fig.  13), 
where  a  band  of  mesoblastic  tissue  is  seen  uniting  the  em- 
bryonic area,  with  its  amnion  and  umbilical  vesicle,  to  the 
lorion.  This  hand  was  previously  described  by  His,  who 
1  it  the  ventral  stalk.  Along  this  stalk  pass  the  festal 
'  vessels  which  vascularise  the  growing  chorion ;  they  are 
l>ranchesof  the  posterior  end  of  the  primitive  abdominal  aorta. 
Later  the  allantoic  also  grows  into  it ;  this  structure  is  an  out- 
^^rowth  from  the  hinder  end  of  the  primitive  gut,  and  in  lower 


33 


NORMAL  PREGNANCY 


mammalB  it  is  larger,  and  plays  a  much  more  important  part, 
than  in  man.  SometimeB  in  the  homan  ovum  the  allantois 
does  not  extend  as  far  as  the  chorion  at  all ;  and  according  to 
Hia  the  ventral  stalk  maj  be  vascnlariBed  before  its  appear- 
ance, BO  that  it  is  evident  that  the  part  which  it  plays  in  the 
development  of  the  nmbilical  cord  ia  a  secondary  one.  Later 
on  the  umbilical  vesicle,  with  its  omphalo-mesenteric  (vitelline) 
dact,  also  fuses  with  the  ventral  stalk,  so  that  the  nmbilical 
cord  when  fully  formed  consists  developmentally  of  the 
following  component  parts  :  (1)  tbe  ventral  stalk ;  (2)  the 
umbilical  blood-vessels  from  the  primitive  aorta ;  (3)  the 
all&ntots ;  (4)  the  umbilical  vesicle  with  its  vitelline  duct. 

About  the  third  month  of  gestation  the  vessels  of  the  cord 
are  four  in  number — two  arteries  and  two  veins ;  the  latter 
afterwards  fuse  to  form  a  single  vessel,  so  that  at  term  there 
are  two  arteries  and  one  vein.  Traces  of  the  allantois,  in  the 
form  of  a  small  canal  lined  by  cubical  epithelium,  may  be 
found  in  the  fcetal  end  of  the  cord  up  to  term  (fig.  24a).  The 
umbilical  vesicle  soon  disappears,  but  it  is  stated  that  a  trace 
of  it  may  sometimes  be  found  at  term  in  tbe  form  of  a  minute 
yellowish  body  at  the  placental  insertion  of  tbe  cord.  The 
ccelom  is  also  prolonged  into  the  cord  in  the  early  months  of 
gestation,  and  this  con- 
-*^"*'^'^^f^^)od  iSnT /O  dition  may  persist  to  term, 
giving  rise  to  a  congenital 
ventral  hernia  or  exom- 
phalos. 

At  term,  the  cord  varies 
in  length  from  5  to  60  in. 
(10  to  120  cm.),  the  aver- 
age being  from  18  to  24  in. 
(46  to  60  cm.).  The  ves- 
sels are  always  twisted, 
tbe  arteries  usually  en- 
circling the  vein  from  left 
to  right ;  this  torsion  is 
e'uSi™'''  evident    as  early  as  the 

third  month,  but  the  cause 
of  it  is  unknown.  The  vessels  are  supported  by  a  loose 
mucoid  connective  tissue  called  Wharton's  jelly.  This  con- 
nective tissue  is  irregularly  dispoaed  round  the  vessels,  giving 
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rise,  in  places,  to  protubemnces  termsd  false  knots,  which  at 
times,  but  not  always,  contain  a.  loop  of  veBBels.     Sometimes 
ft  trae  knot  is  formed  by  the  ftetua  BlippLnR  through  a  loop 
a  very  long  cord  in  utero  (fig.  26).     This  does  not  neces- 

jily  arrest  the  circulation  through  the  cord.  The  epithelial 
covering  of  the  cord  consists  at  term  of 
stratified  cubical  cells,  resembling  the 
foetal  epidermis  (fig.  246).  It  is  generally 
believed  that  these  cells  are  formed  from 
%  prolongation  of  the  ftetal  skin  over  the 
vmbilical  cord,  and  are  not  developed 
from  the  amnion. 

The  cord  is  usually  attached  to  the 
centre  of   the   placenta    {central  inser- 

•n) ;  it  may,  however,  be  placed  nearer 

le   margin  than   the  centre   (excentric 

lertiun)  or  upon  the  edge  (battledore 

tertian),  or  it  may  be  inserted  upon 
membranes    outside    the    placenta 
[telatnenlotis  insertion)  (see  fig,  58),  The 

rtal  insertion  of  the  cord  is  not  subject 

variation.  It  will  be  noted  that  while 
its  precm'sor,  the  ventral  stalk,  is 
attached  to  the  caudal  extremity,  as  the 
ctflom  closes  and  the  umbilical  vesicle 
atrophies,  the  point  of  attachment  in 
carried  forward  to  about  the  centre  of 
the  body  of  the  fcetus. 

Pectus. — During  the  first  sis  weeks 
of  its  development  the  human  embryo  is 
indistinguishable,  except  by  an  expert 
embryologist,  from  that  of  other  mam- 
mals or  even  birds.  About  the  end  of 
the  second  month  it  acquires  definite  characteristics  which 
serve  to  distinguish  it  from  others.  It  is  usual  to  speak 
of  the  e^nhnjo  during  the  first  two  months,  and  the  /fetus 
later  than  that  period. 

A  human  embryo  of  the  end  of  the  first  month,  10-5  mm. 
in  length,  is  shown  in  fig.  27.  It  is  markedly  flexed,  bo  that 
the  cephalic  and  caudal  extremities  are  almost  in  contact. 
The  predominant  size  of  the  head  and  the  caudal  insertion  of 
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the  umbilical  cord  will  be  noticed.  An  embryo  from  the  end 
of  the  second  month,  28  mm.  =  1  inch  in  length,  is  shown  in 
fig.  28.  At  this  period  the  development  of  the  limbs  has 
considerably  advanced,  the  fingers  and  toes  being  formed ; 
the  upper  abdomen  is  protuberant  owing  to  rapid  growth  of 
the  liver ;  and  the  eyes,  nose,  mouth,  and  ears  are  formed. 
At  the  end  of  the  third  month  the  foetus  measures  7*5  to  9  cm. 
(3-3^  in.) ;  the  umbilical  cord  equals  it  in  length  and  its 
vessels  have  become  twisted ;  although  the  external  sexual 
organs  are  undifferentiated,  the  sex  may  be  established  by 
examination  of  the  internal  organs. 

The  progress  of  the  foetus  in  length  and  weight  during  the 
succeeding  months  of  gestation  is  as  follows  : 


Period  Length  Weight 


4th  month  (lunar) 
nth 
6th 

7th  „             „ 

8th  ., 

9th  ., 

10th  „ 


10  to  17  cm.  (  4  to    6J  in.)  J  lb. 

18  to  27  „  (7  to  lOi  „  )  i 

28  to  34  „  (11  to  13J  „  )  l| 

35  to  38  „  (14  to  16     „  )  2| 

89  to  41  „  (15J  to  16.i  „  )  3| 

42  to  44  „  (17  to  17J  „  )  4J 

r)0to53  „  (20  to  21     „)       7to7J 


It  will  be  seen  that  the  rate  of  growth  of  the  foetus  is  not 
only  very  irregular  from  one  month  to  another,  but  subject 
to  considerable  variations.  A  simple  method  of  determining 
the  period  of  development  of  the  foetus  with  suflScient  accu- 
racy for  clinical  purposes  is  that  during  the  first  five  lunar 
months  the  length  in  centimetres  is  the  square  of  the  month  ; 
and  during  the  second  five  months  it  is  found  by  multiplying 
the  number  of  the  month  by  five.  Thus  the  length  at  the 
end  of  the  third  month  is '3  x  3=9  cm.  (3^  inches),  at  the 
end  of  the  seventh  month  7  x  5  =  35  cm.  (14  inches). 

The  Mature  Frrtus. — Though  subject  to  considerable 
variations,  the  average  length  of  the  foetus  at  term  is  about 
50  cm.  (20  inches)  and  the  average  weight  7  to  7^  lb.  Males 
are  usually  rather  heavier  than  females.  Weight  is  much 
more  variable  than  length,  for  from  various  causes  a  mature 
ffjetuH  may  weigh  much  less  than  the  average,  while,  from 
disease,  a  preiuature  ffttus  may  equal  it  in  weight.  Healthy 
mature  inlantH  may  weigh  only  5  to  5h  lb.,  but  any  weight 
below  this  in  prol^bly  to  be  attributed  either  to  pre-maturity 
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or  to  hereditary  syphilitic  taint.  A  f<£tus  weighing  over 
10  lb.  is  not  rare ;  a  weight  of  over  12  lb.  is,  however,  very 
tmcommon  and  ie  usually  accounted  for  by  post-matnrity — i.e. 
tmdae  prolongation  of  the  jwriod  of  gestation.  The  general 
differences  Iwtween  a  premature  and  a  mature  foetus  may  be 
tabulated  as  follows : 


Ssoen  nuniths'  Falun, 
1.  Skin  lai,  wtinkW.  yellowiah  ordull 
red  in  oolour.  tittle  vernix  cuaeutiu. 
3.  BabcutBnFODu  fat  scanty. 

3.  Bnlr  □□  svalp  short,  yellonisli. 

4.  Iahuho  present  over  wbote  bodf. 
6.  Short  nftila  on  fingera  bii<I  toei. 
6.  Skoll  lulures  open. 


Skin    sniuolh,   plump,   pink, 


A'illl  V. 


'.  Moves  Bnd  ei 


s  feeblj  w 


Subciitaneone  fat  nbundnnt. 
Abundunt  dark   bair   on  acitlp,  1   to 
11  in<:h  long. 
I  Lnnugo  absent  from  moat  flituationg. 

N'ftlls  project  beyond  finKer-tipa. 
'  Skull   sutures    closed   {i.e.   bonos    in 

contact)  except  at  foDtanelles. 
I  Moves  and  cries  vigoronBly  when  born 
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F  The  Faetat  Circulation. — The  umbilical  vein,  which  brings 
purified  arterial  blood  from  the  placenta,  enters  the  trunk  at 
the  umbilicus  and  runs  beneath  the  anterior  abdominal  wall 
to  reach  the  lower  surface  of  the  liver  (fig,  '29.  vu.).  Here  it 
gives  off  branches  to  the  left  lobe,  the  lobus  quadratus  and 
lobua  Spigelii,  which  thus  receive  a  direct  supply  of  pure  blood 
from  the  placenta.  It  then  gives  off  another  branch  which 
joins  the  portal  vein  (171.)  as  the  latter  is  about  to  enter  the 
ri^bt  lobe ;  as  the  portal  vein  brings  impure  blood  from 
the  alimentary  canal,  the  blood-supply  of  the  right  lobe  of 
the  liver  is  less  pure  than  that  of  the  other  lobes.  After 
giving  off  these  branches  to  the  liver,  the  umbilical  vein,  now 
reduced  in  size  and  called  the  ductus  venosus  (_di'.),  enters 
the  inferior  vena  cava  (m.).  Blood  which  has  passed 
through  the  liver  is  carried  by  the  hepatic  veins  (vk.)  to  the 
Bame  great  venous  trunk,  which  now  contains  a  mixed  stream 
consisting  of  pure  blood  from  the  ductus  venosus,  and  impure 
blood  coming  up  from  the  lower  extremities  through  the 
iliac  veins,  and  from  the  liver  through  the  hepatic  veins.  The 
blood  brought  up  to  the  heart  by  the  inferior  vena  cava  is, 
towever,  still,  comparatively  speaking,  pure,  for  the  amount 
of  impure  blood  carried  into  this  vessel  by  the  hepatic  and 
iliac  veins  (lower  extremities  and  pelris)  is  relatively  .small. 

The   interior   vena   cava   enters   the   floor    of    the  right 
auricle,  and  the  blood-stream  is  immediately  directed  by  the 
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Eustachian  valve  throagh  the  foramen  ovale  into  the  left 
aaricle  ;  thence  it  flows  through  the  mitral  valve  into  the  left 
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ventricle,  and  thence  into  the  aortu.    From  the  aorta  brancheB 
IB  to  the  head,  neck,  and  upper  extremities  through  the  inno- 
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minate,  left  carutid,  and  left  eubclavian  trunks ;  excepting  the 
liver,  these  parts  therefore  receive  the  purest  supply  of  blood. 
From  these  parts  the  venous  blood  is  returned  to  therightauricle 
by  the  superior  vena  cava  {ecs.)  ;  thence  it  passes  through  the 
tricuspid  valve  to  the  rifiht  ventricle.  There  are  therefore 
two  blood -currents  crossing  one  another  in  the  right  auricle, 
and  it  is  believed  that  they  are  completely  separated  from  one 
another  by  the  Eustachian  valve.  From  the  right  ventricle 
the  blood  passes  into  the  pulmonary  artery,  which,  after 
givuig  off  branches  to  the  lungs,  passes  on,  as  the  duclii.t 
arteriosus  (da.),  to  join  the  thoracic  aorta  near  the  origin  of 
the  left  subclavian  vein.  The  abdomimil  aorta  {ao.)  now 
contains  a  very  mixed  supply  of  blood  consisting  of  a  small 
amoont  of  arterial  blood  from  the  placenta,  which  has  passed 
from  the  right  auricle  through  the  Eustachian  valve  to  the 
left  side  of  the  heart,  and  a  large  amount  of  venous  blood 
[rom  the  lower  extremities  and  pelvis  (iliac  veins),  liver  (hepatic 
veins},aDd  head,  neck.andupperextremities  (ductus  arteriosus). 
The  aorta  divides  into  the  two  iliac  arteries  ;  each  of  these  in 
turn  divides  into  (1)  a  hypogastric  or  umbilical  artery  (au.), 
giving  off  twigs  to  the  pelvis,  and  then  passing  into  the 
cord,  and  so  to  the  placenta,  and  (2)  an  external  iliac  branch 
rmming  to  the  lower  limbs.  The  curious  anomaly  is  thus 
presented  that  the  arterial  supply  of  the  lower  extremities  is 
derived  from  the  same  trunk  as  the  venous  blood  which  is 
carried  to  the  placenta  to  be  purified.  The  blood  carried  to 
the  placenta  by  the  umbilical  arteries  passes  through  the  villi, 
and  is  returned  in  a  purified  state  to  the  fostus  through  the 
umbilical  vein  (uu.)- 

Changes  in  the  Fatal  Circulation  at  Birth. — These  are 
due  to  two  causes  :  (1)  the  expansion  of  the  lungs  by  respira- 
tion; ('2)  the  arrest  of  the  placental  circulation.  The  im- 
mediate effect  of  respiration  is  to  divert  a  great  part  of  the 
blood  from  the  right  ventricle  to  the  lungs,  and  the  ductus 
arteriosus  accordingly  becomes  greatly  contracted.  The  im- 
mediate effect  of  arresting  the  placental  circulation  is  to 
reduce  the  pressure  in  the  right  auricle  by  diminishing  the 
quantity  of  blood  entering  it  through  the  inferior  vena  cava. 
At  the  same  time  the  pressure  in  the  left  auricle  is  raised  by 
the  increased  amount  of  blood  returned  to  it  from  the  lungs  ; 
,e  pressure  in  the  two  auricles  is  thus  more  or  less  equalised. 
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diameter  (fig.  81).  It  has  now  become  large  eiiot^b  to  fill  the 
pelvic  cavity,  and  in  a  primigravida  (a  woman  pregnant  for 
the  first  time)  may  be  felt  juet  above  the  level  of  the  pnbes 
on  abdominal  palpation.  In  a  multipara  it  is  often  higher 
than  this.  At  the  end  of  the  fourth  month  it  has  again 
become  distinctly  pyriform  in  shape  (fig.  32)  ;  the  vertical 
diameter  is  about  6  inches  (16  cm.),  and  the  fundus  may 
be  felt  somewhat  nearer  the  umbilicus  than  the  pubes.     The 


Fio,  30, — Gbavid  I'tirvs  at  End  of  Sicond  Montb.     Fbom  a 
Fboern  Hbction.    (Beai™k.) 

pyriform  shape  is  henceforth  preserved  until  term.  Measure- 
ments of  the  height  of  the  fundus  above  the  pubes  are  some- 
what fallacious,  but  at  the  end  of  the  fifth  month  (twenty-two 
weeks)  the  uterus  usually  extends  to  the  level  of  the  umbilicus  ; 
at  the  end  of  the  seventh  month  (thirty-one  weeks)  it  is  mid- 
way between  the  umbilicus  and  the  tip  of  the  xiphoid  cartilage ; 
the  highest  point  is  reached  about  ten  to  fourteen  days  before 
term,  when  the  fundus  extends  to  the  tip  of  the  xiphoid 
cartilage.     It  then  sinks  a  little  lower  in  the  abdomen.     The 
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average  heigbl  of  the  fundus  above  the  pabes  at  term  is  about 
10  to  12  mches  (25  to  30  cm,),  being  a  little  greater  in  a 
multipara  than  in  a  primigravida  :  the  widsHt  transverse 
diameter  of  the  uterus  is  SJ  to  9  inches  (21  to  22  cm.).  As 
frozen   sections,  the   uterus   from  the   fifth  month 
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mwards  iB  markedly  moulded  posteriorly  upon  the  vertebral 
nlomn  (figs.  32  and  33). 

During  the  first  three  months  of  pregnancy  the  ovum  does 
^ot  completely  fill  the  uterine  cavity  (figs.  10,  30,  and  31) ; 
k  space  jiersists  in  the  lower  part  of  the  body  of  the  uterus, 
LDOvn  as  the  decidual  s/wcc  (see  p.  27).  During  the  fourth 
mooth  the  decidua  vera  and  capsularis  become  closely  apposed, 
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obliterating  this  epace,  and  bringing  the  ovum  over  the  < 
internum  (fig.  82) ;  the  same  relation  is  thence  maintained  to^ 
term. 

Changes  in  Relations. — The  position  of  the  gravid  uteras^ 
after  it  has*  risen  out  of  the  pelvis  is  rarely  precisely  mesial ;  ] 


it  IB  usually  deflected  to  one  or  other  side,  more  often  to  I 
the  right  than  the  left.  This  is  called  the  lateral  obliquity 
of  the  nterns.  It  is  aUo  believed  that  rotation  on  a  vertictd  \ 
Axis  occurs,  bringing  one  or  other — uaunlly  the  left — coma  I 
forwards  towards  the  abdominal  wall.  This  statement  has  not  | 
been  BupfHtrted  by  Ibe  study  of  frozen  seetions  (Webster),  and  ita  | 
icy  is  opim  to  doubt.     The  normal  position  of  anteversi 
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(tilting  forwards)  of  the  body  of  the  uterua  is  often  exaggerated 
during  the  firet  two  months ;  afterwards  the  uterine  axis 
l>eL-DmeB  almost  erect  (tig.  32)  ;  later  still  the  organ  becomes 
monlded  upon  the  vertebral  column,  and  towards  the  end  of 
pregnancy  the  tendency  to  anteversion  again  appears,  especially 
in  multiparffi  with  lax  abdominal  walls.  These  changes  in  the 
<legree  of  anteversion  produce   corresponding  variations   in 


I 


33.— tBOXCA  !>EcrnoN  ot  Gbavid  Ltbbus  At  Tbbm.     (Lsofold.) 


the  positiou  of  the  cervix  which  are  appreciable  to  clinical 
examination.  Thus,  during  the  first  two  months  the  cervix 
13  carried  backwards  by  exaggerated  anteversion  of  the  fundus, 
milil  the  external  ob  is  difficult  to  reach  with  the  finger. 
Later  on  it  becomes  more  central,  and  the  os  is  easily  reached. 
As  term  approaches  the  cervix  again  becomes  displaced  back- 
wards, and  it  may  be  quite  difficult  to  reach  it  when  labour 
sets  in. 


44  NORMAL  PREGNANCY  ■ 

The  relations  of  the  uterus  to  its  peritoneal  investmentn 
undergo  considerable  changes.     The  uterine  peritoneum  de- 
velops pari  passu  with  the  growth  of  the  uterus,  and  the   , 
anterior  and  posterior  peritoneal  pouches  are  preserved  (figa.  32  j 
and  33),   The  utero-sacral  folds  rise  up  to  the  level  of  the  pelvic 
brim,  and  since  the  level  of  its  floor  renaains  unaltered,  the  j 
pouch  of  Douglas  at  term  ia  very  deep  indeed.     The  lateral  I 
reflections  also  rise  coneiderably,  so  that  at  term  the  bases  of  I 
the  broad  ligaments  may  be  described  as  being  at  the  level 
of  the  pelvic  brim  (Barbour) ;  this  leaves  a  large  area  of  the 
lowest  part  of  the  ulorine  wall  on  each   side  uncovered  by   , 
peritoneum.     Considerable  increase  of  connective  tissue  be-   ' 
tween  the  folds  of  the  broad  ligament,   in  relation  to  each 
lateral  uterine  wall,  occurs   during  pregnancy.     The   round 
ligaments  undergo  considerable  hypertrophy,  so  that  they 
may   in  some  circumstances  be  palpated  through  the  abdo- 
minal walls.    The  bladder  remains  a  pelvic  organ  up  to  term, 
and  the  level  of  the  utei-o- vesical  pouch  is  unaltered  throughout 
pregnancy  (hg.  33). 

Changes  in  the  Uterine  Muscle.^The  average  thick- 
ness of  the  uterine  wall  at   term  is  about  half  that  of  the   | 
non-pregnant  organ,  which  is  from  |  to  1  inch  (2  to  2-5  cm.),  | 
but  there  are  variations  in  different  parts.     The  posterior  I 
wall     is    fairly    equal    throughout ;    the    anterior    becon 
thinner  in   its  lower   part  before  it  joins  the  cervix.     Both 
hypertrophy   of  existing   muscle  fibres,  and   new  formation 
of    muscle,   occur    in    the    gravid     uterus.      According 
KoUiker,  the  muscle  fibres  in  the  second  half  of  pregnancy 
are  ten  times  as  long  and  twice  as  broad  as   in  the  nc 
gravid  state.     New  formation  of   muscle   fibres  only  occura 
daring  the  first  sis   months,  and  affects  chiedy  the  deeper   ' 
layers  of  the  nmsculature.     The  fibres  are  said  to  become   , 
atriated   to  some  extent  towards  the  close   of    pregnancy. 
During   the   course   of    pregnancy   a   more   or   less   definite 
arrangement  o(  the  musculature  of  the  body  of  the  uterus 
into  three  layers  occui-s,  but  this  change  does  not  affect  the 
cervix.      The   outer    layer   consists   partly    of    longitudinal, 
partly  of  transverse  fibres ;    the  former  are  found  in  the 
form  of  a  broad  mesial  band,  running  from  the  level  of  the 
Wnal  OB  in  front  over  the  fundus  to  the  same  level  behind ;   , 

latter  cross  the  uterus  in  front  and  behind  and  pass  out  j 
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I  into  the  broad  ligaments.  The  middle  layer  greatly  e 
ditber  of  the  other  two  in  thickneBB  and  is  closely  united 
with  them;  it  forms  a  close  reticulum  of  interlacing  fibres, 
through  which  run  the  large  arterial  and  venous  channels ; 
around  the  vessels  it  forms  powerful  rings  of  arcuate  fibres 
arranged  somewhat  in  the  form  of  figures  of  S.  The  internal 
layer  is  very  thin,  and  is  composed  mostly  of  annular 
fibres,  which  encircle  the  whole  uterus,   and  are  specially 

I  developed  at  the  cornua  around  the  openings  of  the  Fallopian 
tobes. 
The  Lower  Uterine  Segment. — It  has  l)een  mentioned  that 
the  lower  part  of  the  anterior  uterine  wall  becomes  thinned 
for  a  short  distance  above  the  level  of  the  internal  os.  Over 
this  part  the  peritoneal  coat  is  loosely  attached  and  can  be 
readily  stripped  off.  It  will  be  remembered  that  in  the  non- 
gravid  uterus  the  peritoneum  is  loosely  attached  in  the  same 
position.  Upon  the  posterior  wall  there  is  neither  thinning 
of  wall  nor  loose  attachment  of  peritoneum.  The  part  of  the 
uterine  body  roughly  corresponding  to  the  area  of  loose 
peritoneal  attachment  ie  called  the  lower  uterine  segment. 
It  was  until  recently  believed  that  the  lower  segment  could  be 
precisely  defined  in  this  manner,  but  it  now  appears  that  the 
area  of  loose  peritoneal  attachment  is  subject  to  much  greater 
variation  than  was  formerly  supposed  (Barbour).  Although 
only  defined  in  this  way  upon  the  anterior  wall,  the  lower 
uterine  segment  forms  a  complete  zone.  It  is  said  that  micro- 
scopically the  aiTangement  of  the  bundles  of  muscle  fibre  is 
somewhat  different  in  the  lower  segment  from  the  remainder  of 
the  uterus  (Barbour).     Ita  special  functions  are  connected  with 

■  the  process  of  labour,  and  the  subject  will  be  apain  referred 
to  in  that  connection  (see  p.  189).  The  normal  situation  of 
the  placenta  is  any  part  of  the  uterine  wall  above  the  lower 
segment ;  when  the  placenta!  site  encroaches  upon  this  part  of 
the  uterus  the  condition  of  placenta  prtevia  is  produced.  The 
^^^  development  of  the  lower  segment  in  pregnancy  can  be  traced 
^^L  roughly  by  measuring  the  distance  between  the  internal  os 
^^B  and  the  level  of  firm  peritoneal  attachment :  in  this  way  it 
^^B  has  been  shown  to  increase  from  2-8  cm.  at  the  fourth  month 
^^H  to  6  cm.  at  term.  From  what  has  been  said  of  the  relations 
^^B  of  the  peritoneum  it  will  be  perceived  that  at  term  the  lateral 
^^H  aepects  of  the  lower  segment  have  no  peritoneal  investment, 
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for  they  lie  between  the  layers  of  the  broad  ligaments,  the 
bases  of  which  are  greatly  elevated. 

The  Cervix  undergoes  few  alterations  of  importance  daring 
pregnancy.  It  preserves  the  naked-eye  characters  of  its  mucous 
membrane,  which  does  not  become  transformed  into  decidua 
(fig.  10).  It  has  recently  been  shown,  however,  that  decidual 
cells  may  be  found  in  the  upper  part  of  the  cervical  mucous 
membrane,  and  it  is  therefore  probable  that  the  changes 
characteristic  of  pregnancy  do  not  end  abruptly  at  the 
internal  os,  but  may  be  traced  in  diminishing  degree  into  the 
cervix  (Aschoflf)*  Its  muscular  coat  does  not  hypertrophy,  and  it 
preserves  the  usual  arrangement  of  its  fibres  in  a  dense  network. 
Its  relations  to  vaginal  vault,  cellular  tissue,  and  peritoneum 
remain  unaltered  (see  p.  48).  It  was  formerly  believed,  from 
clinical  observations,  that  the  cervix  became  shortened  during 
pregnancy  ;  the  study  of  frozen  sections  of  the  gravid  uterus 
in  situ  has  shown  that  the  length  of  the  canal  is  fairly  con- 
stant and  does  not  differ  from  that  of  the  non-gravid  organ 
(fig.  80).  Clinically,  however,  a  marked  change  occurs  which 
is  known  as  *  softening  of  the  cervix.'  It  is  found  first  at  the 
lips  of  the  OS  externum  and  gradually  advances  from  below 
upwards  until  at  term  the  whole  of  the  portio  vaginalis  is 
softened.  Although  of  great  clinical  importance,  the  histology 
of  this  change  is  obscure,  and  up  to  the  present  time  no  satis- 
factory study  of  it  has  been  made.  The  surface  of  the  portio 
vaginalis  undergoes  a  variable  degree  of  blue  discoloration 
early  in  pregnancy,  and  as  term  approaches  the  internal  os 
often  becomes  a  little  dilated  in  a  multipara,  occasionally  in  a 
primipara. 

Uterine  Contractions. — Throughout  pregnancy  the  uterine 
muscle  manifests  a  certain  amount  of  activity.  Intermittent 
contractions  take  place,  feeble  in  the  early  months,  but  be- 
coming more  pronounced  as  the  uterus  develops,  which  bear 
a  general  resemblance  to  the  uterine  contractions,  or  *  pains,' 
of  labour.  They  are  intermittent  and  involuntary,  but  they 
differ  from  the  contractions  of  labour  in  being  painless — the 
patient  is  quite  unconscious  of  them.  Being  palpable  by 
abdominal  examination,  they  form  a  clinical  sign  of  great  dia- 
gnostic importance  in  the  later  months  of  pregnancy.  They 
are  probably  excited  by  some  reflex  mechanism,  in  which  the 
ovum  provides  the  peripheral  stimulus  ;  while  the  active  hyper- 
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r  Iropby  of  the  uterine  muscle  iiiakea  the  resptinse  to  this 
Btimttlus  very  jtronouncetl.     Kven  when  apontaneouB  eontrac- 

[  tions  are  imperceptible,  hardeoiug  and  contraction  of  the 
oteruB  can  nsiialiy  l)e  induced  by  a  gentle  stimulus,  such  as 
rubbing  with  the  hand. 


The  General  Physiology  of  Pregnancy. 

The  presence  of  a  developing  ovum  not  only  givna  rise  to 

[  important  changes  in  the  uterus,  l)ut  affects  to  a  remarkable 

I  degree  the  general  functions 

[  of    the   body.      The   nature 

[  of  the  general  physiological 

[  reaction     to     pregnancy    is 

I  one  of  the  most  interesting 

[  problems  in  obstetrics ;  and 

I  although  some  process  has 
been  made  in  its  elucidation, 
the  fauts  which  have  been 
elicited  are  not  easy  to  in- 
terpret, and  their  practictil 
significance  is  obscure. 

Mammary  Glands.  — 
These  organs  cannot  be  said 
to  be  folly  developed  until 
pregnancy  has  occurred,  and 
has  been  followed  by  a  period 
of  lactation.  In  a  primi- 
gravida  (a  woman  in  her 
first  pregnancy)  they  undergo  a  series  of  changes,  many  of 
which  persist  after  the  glands  have  returned  to  their 
resting  stage;  the  breasts  of  a  parous  woman  who  has 
suckled  her  children  therefore  differ  gteatly  from  those  of 
a  nallipara-  The  size  of  the  mamma  is  very  variable 
in  healthy  women,  as  are  also  the  size  and  appearance  of 
the  nipple  and  areola.  In  a  first  pregnancy  the  whole 
gland  increases  in  size,  and  undergoes  a  true  hypertrophy, 
which  affects  not  only  the  glandular  acini,  but  also  the 
^^^connective-tissue  stroma  (fig.  34).  This  hypertrophy  is 
^^Kfirst  recognisable  clinically  in  the  peripheral  lobules  of  the 
^^Bgland,  which  become  tense,  nodular,  and  slightly  tender  to  the 
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touch.  It  usually  appears  at  about  the  end  of  the  second 
month,  although  it  may  be  delayed  until  the  fourth  month. 
When  the  hypertrophy  of  the  lobules  is  well  marked,  a  little 
clear  pale-yellow  secretion  can  usually  be  expressed  by  gently 
compressing  the  base  of  the  gland  and  squeezing  it  towards 
the  nipple.  The  nipple  and  areola  become  more  deeply  pig> 
mented,  but  this  change  varies  much  in  women  of  different 
complexion,  being  more  marked  in  brunettes  than  in  blondes. 
Upon  the  areola  a  series  of  ten  to  twenty  smaU  non-pigmented 
nodules  appear,  consisting  of  enlarged  sebaceous  glands,  and 
known  as  '  Montgomery's  tubercles '  (fig.  35) :  they  are  not, 
however,  invariably  present.  Usually  the  areola  becomes 
more  prominent  than  normal,  and  around  it  is  formed  an 
outer  zone  of  irregular  and  less  marked  pigmentation*  known 
as  the  Hcondary  areola.  As  shown  in  fig.  35,  the  secondary 
areola  u^UciUy  consists  of  a  well-defined  reticulum,  forming  a 
tessellated  arrangement  of  pale  quadrilateral  areas  oiclosed 
in  a  deeply  jiis^mented  web.  An  increased  vascular  safely, 
indicate  by  dilated  venules  under  the  skin,  accompanies  the 
hypertrophy.  Often  towards  the  close  of  a  first  pregnancy 
the  skin  it'^eli  becomes  stretched,  and  small  patches  erf  the 
'ri\iit  vera  }jhcominfi  thinned,  give  rise  to  the  appearanees 
L'-vvn  a=  >rri(i  -see  p.  -SO*.  The  secretion  varies  in  character 
i  ':r.r^7  vrh'jz^^Tif:\  :  when  first  seen  it  is  usuallv  a  ihin  straw- 
^y.'^y.TiA  f.iyi  r^r^rubling  serum  :  later  it  becomes  thicker. 
:.VA'*:  '.  :.«<i-,-':.  ^r:'i  :*uore  distinctlv  vellow  in  colour. 

V'xo\^yx  '}j.d  V\i.ya.  The  vajrinal  walls  lieeome  sc^csed 
6\s::.'j  v:^'^:^:.:".  in  the  same  manner  as  the  cervix,  hnt  the 
*;:ifc-^>;>  jt  :,',"  >.iih.rh:.*.  until  a  later  period.  Hypernxjphy  of 
!?j<:  V.1W .-,..'-•  '  vi*  ■'-.  ^Wj  raid  to  occur,  although  the  |?we&s 
iuk*  WA  •'S:^;.  'A'.-:.^/:  ::.  the  harne  detail  as  in  the  uteros^ 
Cii-Vi<;».  V*.  i':^.'./;.«r<  '.f  .:,'rrh^r,hd  vascularity  can  also  he  found 
ijL  ;  >r.  ..«,.■//-  .;.  i:.<:  v^u^T:ii\  arteries  ;  rly  the  fivis^tkci  d 
jsttifc.!  \t.*t«>r»  i  >:.»i^,>-..y  :.(r^T  the  vulva  :  «3V  purple  disiKvc^ri- 
tiv*  '/.  -%*  ':.://.:<  :.\i:r:.ur^Tih,  which  is  mctst  obviocts  at  tfie 
obiiuiL  \i*y,.'.',ii  '.'.  ■  <.,",  ^r'fwrt-.  tlie  surface  of  the  pMtK*  rari- 
iialih  .«;e'*./  <:.-/  -. ■  .  ,.-/;&.  'I here  is  usually  some  izjcnaase- 
of  pi<;iuei!U;.i*.i'  -.'.:.  :&',,>.  rr.in^^ra,  and  in  dark-comp-kxiccwd 
yioiiit^i.  iii*ro»   ;»<,••/  "..>  .  V'*"..'.'.*:  very  deeply  pigmeni^d. 

'J  iii  ''.'J/.''.    /*.-'!►»  /,./  ..:  of  u'j'r'i*  physiol«:»gical  iniic^ 
ill   pi:e;;<ici.i*«  >     i-.',,'.       .    vv/^:r.'/i'^/i(i':al   characters 
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studied  with  care.  In  a  healthy  pregnant  woman  it  ia 
abundant,  and  occurs  as  a  whitish,  tlaky,  semi-soHd  material, 
not  nnlike  smegma  in  appearance  ;  it  is  acid  in  reaction  and 
contains  nearly  pure  cultures  of  an  organism  known  as  the 
vagiital  bacillus  (Diiderlein).  The  acid  reaction  is  due  to  the 
presence  ot  lactic  acid,  which  is  one  of  the  products  of  growth 
of  this  organism.  Often  the  vaginal  secretion  is  different 
from  this,  being  thinner,  more  yellowish,  and  less  definitely 
acid  in  reaction.  This  variety  ot  aecretion,  described  by 
Doderlein  as  '  abnormal,'  may  contain  various  species  of 
micro-organisms,  but  probably  none  are  pathogenic  except 
in  cases  ot  local  disease.  The  acid  secretion,  described  by 
Di'derlein  aa  '  normal,'  possesses  definite  bactericidal  proper- 
ties, for  streptococci  introduced  into  the  vagina  experimentally 
are  all  destroyed  by  it  in  from  twenty-four  to  forty-eight 
hours.  This  property  is  attributed  to  the  activity  of  the 
vaginal  bacillus.  Whether  the  secretion  can  destroy  all  kinds 
of  pathogenic  organisms  we  do  not  know ;  enough  is,  however, 
known  to  show  that  the  vaginal  secretion  of  a  healthy  preg- 
nant woman  forms  a  natural  defence  against  the  invasion  of 
the  genital  tract  by  micro-organisms  coming  in  from  without. 
Circulatory  System. — The  blood  undergoes  modifications 
which  are  fairly  constant,  and  upon  which  observers  are  agreed. 
In  animals  the  total  volume  of  the  blood  is  increased  during 
pregnancy,  and  the  same  change  can  fairly  be  assumed  to 
occur  in  women.  The  quality  of  the  blood,  however,  deterio- 
rates, for  the  proiJortion  of  water  increaaes,  while  the  propor- 
tions of  red  cells  and  hiemoglobin  diminish ;  these  evidences 
of  antemia  are  most  marked  about  the  middle  of  pregnancy, 
but  even  at  term  the  average  number  of  red  cells  is  under 
4,000,000  per  c.mm.  A  slight  absolute  leucocytosis,  affecting 
all  varieties  of  white  corpuscles,  also  exists  throughout  preg- 
nancy. The  specific  gravity  is  progressively  diniiniahed  up  to 
the  middle  of  pregnancy,  and  rises  again  to  normal  at  term. 
The  amount  of  fibrin  diminishes  up  to  the  sixth  month,  when 
it  begins  to  rise  again  to  normal  at  term.  It  will  thus  be 
seen  that  deterioration  in  the  quality  of  the  blood  ia  evident 
during  the  first  half  ot  pregnancy,  but  has  to  a  great  extent 
■appeared  at  term. 
I  The  heart  was  for  a  long  time  l>6lieveil  to  undergo  hyper- 
»hy  during  pregnancy.     There  has  been  much  conflict  of 
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observation  upon  the  point,  but  Lohlein  asserts  that  the 
weight  of  the  organ  is  not  appreciably  increased,  and  therefore 
there  can  be  no  hypertrophy.  A  certain  amount  of  dilatation 
probably  occurs,  affecting  chiefly  the  right  side  of  the  organ. 
Arterial  tension  is  believed  to  be  increased  slightly  daring 
pregnancy,  but  it  is  very  variable,  and  clinical  observations 
have  failed  to  settle  the  question  definitely.  Evidence  has 
recently  been  produced  that  there  is  a  slight  but  progressive  rise 
of  blood  press2ire  during  the  latter  half  of  pregnancy,  which 
reaches  its  height  during  the  second  stage  of  labour ;  after 
this  a  marked  fall  occurs.  In  the  venous  system  evidences  of 
increased  back-pressure  are  frequently  found  in  the  appearance 
of  haemorrhoids,  vulval  varices,  and  slight  anasarca  of  the 
feet,  with  a  varicose  condition  of  the  veins  of  the  lower  limbs. 
Cutaneous  System. — In  addition  to  the  changes  which 
occur  in  the  mammary  glands  and  vulva,  the  skin  of  the 
abdominal  wall  always,  and  of  the  face  sometimes,  under- 
goes remarkable  changes.  On  the  anterior  abdominal  wall 
a  mesial  line  of  pigmentation,  called  the  linea  nigra^  usually 
appears  in  the  second  half  of  pregnancy,  running  from  above 
the  umbilicus  down  to  the  pubes  ;  the  umbilicus  also  becomes 
more  or  less  deeply  pigmented.  The  degree  of  discoloration 
varies  with  the  complexion,  just  as  do  the  areolar  changes  in 
the  breasts  :  in  a  dark-complexioned  woman  the  line  may  be 
broad  and  very  dark  brown  in  colour  ;  in  a  fair  woman  it  will 
be  barely  visible.  Sometimes  a  faint  linea  nigra  can  be  seen 
in  a  non-pregnant  woman,  so  that  it  is  not  pathognomonic  of 
pregnancy.  As  the  abdomen  becomes  distended  by  the  grow- 
ing uterus,  stricB  gravidarum  appear  on  the  abdominal  wall 
similar  to  those  formed  on  the  breasts.  They  are  pearly  or 
pinkish  in  colour  when  recent,  linear  in  outline,  vary  much 
in  length  and  breadth,  and  are  most  marked  below  the  um- 
bilicus, but  may  extend  over  the  adjacent  parts  of  the  thighs 
and  buttocks  (fig.  86).  After  labour  is  over  they  become  pNGde 
and  silvery  {strict  albicantes).  In  a  multipara  some  are  pink 
and  others  pale,  the  latter  representing  the  changes  which  have 
occurred  during  a  previous  pregnancy.  A  small  number  of 
similar  striflp  are  not  infrequently  seen  in  abdominal  distension 
due  to  causes  other  than  pregnancy.  As  pregnancy  advances 
the  umbilical  depression  is  gradually  obliterated,  and  at  term 
the  navel  lies  flush  with  the  abdominal  surface. 
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On  the  fact  irregular  patches  of  dark-brown  pigmentation 
sometimes  occur,  termed  the  '  pregnancy  mark  '  or  chloasma. 
This  pigmentation  is  most  marked  on  the  forehead,  sides  of 
the  nose,  and  upper  lip,  but  may  involve  the  whole  of  the  face  ; 
it  disappears  after  labour. 

Towards  the  close  of  pregnancy  slight  anasarca  is  fre- 
quently to  be  observed  in  the  lower  extremities,  and  over  the 
abdomen  below  the  level  of  the  navel ;  it  probably  results 
from  interference  with  the  venous  return  from  these  parts  by 
compression  of  the  great  veins  of  the  tnmk  by  the  large 
uterus.  An  extreme  degree  of  this  condition  often  accom- 
panies albuminuria  in  pregnancy  (see  p.  79). 

Excretory  Functions. — It  has  been  known  for  a  long 
time  that  the  amount  of  carbonic  acid  thrown  off  by  the  lungs 
is  distinctly  increased  during  pregnancy.  Observations  upon 
the  functions  of  the  skin  have  not  been  made,  but  great 
attention  has  of  late  years  been  paid  to  the  condition  of  the 
urine,  and  the  following  facts  have  been  established.  The 
daily  quantity  of  urine  is  frequently  below  the  average  in 
primiparae.  The  proportion  of  total  solids  diminishes  steadily 
up  to  term,  the  fall  being  due  to  diminution  in  the  amounts 
of  uric  acid,  urea,  phosphates,  sulphates,  creatin,  and  crea- 
tinin.  The  chlorides,  on  the  other  hand,  are  increased,  but 
we  do  not  know  the  significance  of  this  increase.  A  fair 
average  excretion  of  urea  for  a  pregnant  woman  on  an  ordinary 
mixed  diet  is  estimated  at  1*25  pev  cent.  Of  the  total  nitrogen 
excretion  the  proportion  excreted  as  urea  is  normal,  but  the 
proportion  excreted  as  ammonia  is  slightly  increased.  A  study 
of  the  nitrogen  intake  and  output  has  shown  that  towards  the 
end  of  pregnancy  the  mother  is  storing  nitrogen  at  a  rate  con- 
siderably in  excess  of  the  nitrogenous  requirements  of  the 
f<vtus,  which  are  estimated  at  one  grain  a  day.  Sometimes 
sugar  is  found  in  the  urine  of  healthy  pregnant  women 
towards  term,  and  this  has  been  shown  to  be  due,  in  most 
eases,  to  lactose  derived  from  the  abundant  mammarv  secre- 
tion,  although  alimentary  glycosuria  may  also  occur.  Lactose 
is  also  very  frequently  found  in  the  urine  of  nursing  women. 
It  will  be  observed  that  the  solid  constituents  of  the  urine 
which  are  diminished  are  chiefly  those  produced  by  the  liver 
— urea,  uric  acid,  creatin,  creatinin — and  disturbance  of  the 
functions  of  that  organ  is  probably  the  cause  of  this  alteration. 
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Attention  has  recently  been  directed  to  the  investigation 
of  the  toxicity  of  the  uvine  in  pregnancy.  The  methods 
employed  are  necessarily  somewhat  complex,  and  they  cannot 
be  described  here  in  detail ;  but  it  may  be  said  briefly  that 
they  consist  in  determining  the  amount  of  urine  which  will 
prodace  death  when  injected  directly  into  the  vein  of  an 
animal,  usually  a  rabbit  or  guinea-pig.  This  is  called  the 
urotoxic,  doxe,  aud  it  can  be  compared  with  the  urotoxic 
dose  of  the  urine  of  a  healthy  non-pregnant  woman,  which  is 
taken  as  the  standard.  If  the  urotoxic  dose  is  larger  in  the 
pregnant  than  in  the  non-pregnant,  then  the  toxicity  of  the 
urine  is  lesB,  and  vice  versa.  Contradictory  results  have  been 
obtained  by  this  method,  and  esti-eme  care  is  required  in  con- 
ducting the  observations  ;  a  majority  of  observers,  however, 
assert  that  a  slight  diminution  in  the  toxicity  of  the  urine  can 
be  detected  from  the  end  of  the  second  month  up  to  term,  but 
it  rapidly  disappears  after  labour.  From  this  basis  a  theory 
has  been  built  up  that  a  toxic  condition  of  the  blood  exists  in 
normal  pregnancy,  for  if  less  toxic  matter  is  excreted  it  must 
be  assumed  to  accumulate  in  the  blood  ;  and  this  is  called 
toxaemia  of  pregnanci/.  Confirmation  of  the  theory  has  been 
sought  by  making  observations  in  a  similar  manner  upon 
the  toxicity  of  the  blood-serum  of  pregnant  women  ;  but  the 
results  of  these  observations  are  of  very  little  value,  owing  to 
difficulties  of  experimental  technique.  It  is,  however,  obvious 
that  if  an  increase  in  the  toxicity  of  the  blood  could  be  ex- 
perimentally proved  to  occur  during  pregnancy,  the  existence 
of  a  condition  of  'toxfemia'  could  not  be  denied.  For  the 
present  it  must  be  said  that  the  existence  of  a  toxic  condition 
of  the  blood  in  normal  pregnancy  has  not  been  proved;  but, 
as  we  shall  see  later,  these  observations  have  been  of  great 
service  in  throwing  light  upon  the  causation  of  some  of  the 
disorders  of  pregnancy. 

Other  Organs. — In  a  certain  number  of  cases  the  thyroid 
gland  lias  been  observed  to  enlarge  during  pregnancy,  but 
there  is  no  evidence  that  this  usually  occurs,  nor  do  we  know 
its  significance.  The  iiertwus  system  becomes  functionally 
disturbed  in  women  of  neurotic  tendencies,  and  such  condi- 
tions lire  manifested  as  irritability,  sleeplessness  or  constant 
drowHinetis,  nenralgia,  perversion  of  appetite  by  the  so-callec 
'  longings,'  i&c.     But  in  women  whose  nervous  system  is  iif 
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a  state  of  stable  equitibrium  tbese  lUsturbaoceB  oE  fimctiou 
do  not  ocelli'.  Towni'ds  the  end  of  pregnancy  the  size  of 
the  uterus  causes  some  embarrassuient  of  respiration,  which 
becomes  almost  entirely  costal  in  type ;  and  cramps  in  the 
muscles  of  the  legs  are  frequent  from  pressure  upon  the 
lumbar  and  sacral  plexuses.  The  bladder  usually  shows  some 
irritability  about  the  second  month,  but  this  passes  off 
and  does  not  recur  until  the  close  of  pregnancy,  when 
micturition  again  not  uncommonly  becomes  frequent  and 
painful.  Nausea  atid  vomiting  are  usually  present  in  the 
early  months  (see  Morning  Sickness,  p.  55),  and  there  is  a 
common  tendency  to  constipation  and  the  formation  or  aggra- 
vation of  hffimorrhoids.  A  slight  decrease  in  the  total  acidity 
of  the  gastric  secretion  and  in  the  amount  of  free  hydro- 
chloric acid  accompanies  pregnancy.  The  pelvic  articulationn 
undergo  slight  softening  of   ligaments  and   general    loss  of 

Imness  and  strength  during  pregnancy. 
Th 
ry  1 
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The  limits  of  age  within  which  pregnancy  may  occur  are 
wide.  It  is  rare  before  puberty,  and  even  more  rare 
after  the  menopause.  Yet  authentic  instances  of  pregnancy 
have  been  observed  at  the  age  of  eight  or  nine  years  in  girls 
in  whom  menstruation  had  appeared  abnormally  early.  And 
one  or  two  authentic  cases  have  also  been  recorded  after  the 
menopause,  one  of  these  being  a  woman  of  fifty-nine  who  had 
ceased  to  menstruate  for  nine  years  (Depasse).  It  may,  how- 
ever, be  said  tliat  pregnancy  is  extremely  uncommon  before 
thirteen  and  after  fifty. 

The  nomenclature  of  the  duration  of  pregnancy  is  some- 
what confusing.  In  this  country  it  is  usual  to  apeak  of  nine 
calendar  months  as  the  period  of  gestation,  but  this  is  inexact. 
It  is  agreed  that  Ihe  average  duration  of  pregnancy  is  from 
274  to  280  days  ;  neither  of  these  periods  represents  precisely 
nine  months,  for  the  number  of  days  in  nine  months  is 
variable,  but  the  latter  does  represent  exactly  ten  times  four 
weeks — i.€.  ten  '  Imiar '  months.  It  would  avoid  confusion 
to  estimate  the  duration  of  pregnancy  in  weeks  instead  of 
WDths. 
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During  the  later  months  of  pregnancy  the  presence  of  a 
foetus  in  the  uterus  can  be  directly  recognised  by  palpation 
and  auscultation.  During  the  earlier  months  this  is  impossible, 
and  diagnosis  then  depends  upon  the  careful  observation  of  a 
certain  series  of  symptoms  (facts  elicited  from  the  patient), 
and  physical  signs  (facts  observed  by  the  physician).  The 
practical  value  of  being  able  to  recognise  pregnancy  at  all 
periods  is  very  great,  and  the  subject  therefore  demands  the 
most  careful  attention. 

I.  Diagnosis  of  Pregnancy  during  the  First  Half! — 
Symptoms. — Those  met  with  during  this  period  are  amenor- 
rhoea,  morning  sickness,  irritability  of  the  bladder,  discomfort 
and  swelling  of  the  breasts,  enlargement  of  the  abdomen,  and 
*  quickening.'  It  must  be  understood  that  not  one  of  these 
symptoms  occurring  alone,  nor  even  all  of  them  occurring 
together,  can  be  regarded  as  conclusive  evidence  of  pregnancy. 
They  allow  of  the  *  presumptive  diagnosis  '  of  pregnancy,  but 
a  final  opinion  should  never  be  expressed  in  any  case  until 
a  physical  examination  has  been  made. 

Ame7iorrhoea. — Cessation  of  the  menses  is  practically 
invariable  in  pregnancy ;  cases  are  said  to  occur  in  which 
regular  menstruation  continues  for  the  first  two  or  three 
months,  but  no  well-authenticated  modern  instances  are  on 
record.  Irregular  haemorrhage  from  pathological  causes  is  not 
uncommon  in  pregnant  women,  but  this  should  not  be  con- 
founded with  menstruation.  Sudden  cessation  of  the  menses 
in  a  healthy  woman  habitually  regular,  and  not  near  the  age 
of  the  menopause,  affords  a  strong  presumption  of  pregnancy. 
Amenorrhcea  usually,  though  by  no  means  invariably,  con- 
tinues during  suckling,  and  it  is  also  common  in  chlorosis,  in 
hysteria,  and  in  some  forms  of  insanity.  The  latter  conditions 
need  not  be  mistaken  for  pregnancy.  In  addition  to  its  value 
as  a  presumptive  symptom  of  the  existence  of  pregnancy, 
amenorrhcea  affords  the  best  means  of  estimating  its  dura- 
tion. It  is  usual  to  reckon  the  commencement  of  pregnancy 
from  the  last  day  of  the  last  regular  menstrual  period. 
This  method  is  certainly  fallacious,  for  pregnancy  may  occur 
during  a  period  of  amenorrhoea  due  to  some  other  cause,  such 
as  suckling,  and  it  takes  no  account  of  the  fact  that  the  date 
of  fruitful  sexual  intercourse  may  not  correspond  with  the 
ssation  of  menstruation,  but  it  is  the  best  method  which  is 
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iavailable  for  the  purpose.  Sometimes,  howevei',  the  duration 
of  pregnancy  must  be  estimated  from  other  data,  aach  as 
the  size  of  the  uterus. 

It  is  not  known  why  the  presence  of  a  developing  ovum 
in  the  uterus  fauses  the  immediate  arrest  of  menstruation- 
There  is  a  certain  amount  of  evidence  that  ovulation  eon- 
tinnes,  or  may  continue,  during  pregnancy  (see  Hui>er- 
Itetation,  p.  67),  therefore  the  explanation  is  probably  to  be 
Bought  in  some  functional  alteration  in  the  innervation  of  the 
uterus.  After  the  fourth  month,  when  the  decidual  space  has 
been  obliterated,  of  course  menstruation  cannot  occur,  for 
the  uterine  mucous  membrane  has  practically  ceased  to  exist, 
except  as  a  part  of  the  placenta. 

Morning  Sickness. — This  symptom  is  by  no  means 
invariable  in  pregnancy.  The  great  majority  of  primi- 
gravidse  suffer  from  it,  but  in  subsequent  pregnancies  it  is 
frequently  abaent.  It  usually  appears  at  the  beginning  of 
the  second  month— i.e.  soon  after  the  first  suppressed  period — 
and  varies  greatly  in  severity.  Some  pregnant  women  are 
seized  with  nausea,  ending  in  vomiting,  immediately  on  rising 
or  after  their  first  meal ;  the  vomiting  once  over,  there  is  no 
further  discomfort  nor  any  loss  ol  appetite  during  the  rest  of 
the  day.  Others  are  subject  to  nausea,  without  vomiting, 
which  may  last  for  several  hours  and  is  more  troublesome 
than  the  first-named  variety.  But  in  neither  case  is  the 
general  health  afifected,  and  the  tongua  remains  clean.  AH 
gradations  may  be  observed  between  this  symptom  and  the 
serious  disorder  of  pregnancy  known  as  hyperemesis  or  per- 
nicious vomiting  (see  p.  87).  Morning  sickness  in  either  of 
these  common  forms  usually  lasts  for  only  a  few  weeks,  rarely 
lor  more  than  three  months.  Much  fruitless  speculation  upon 
its  causation  has  been  indulged  in.  It  must  be  remembered 
that  in  chronic  alcohohsm  morning  sickness,  sometimes  asso- 
ciated with  amenorrhcea  and  abdominal  enlargement,  may 
[be  met  with  apart  from  pregnancy ;  but  the  tongue  is  furred, 
id  the  careful  observer  will  detect  other  changes  characteristic 
if  this  condition. 

Irritability  of  the  bladder,  shown  by  frequency  of  mic- 
irition  with  some  pain  or  discomfort,  is  usual  during  the 
md  and  third  months,  and  is  no  doubt  caused  by  the  pres- 
lure  of  the  heavy  anteverted  uterus.     After  the  third  month, 
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when  the  uterus  riseis  above  the  i)elvic  brim  and  becamfij 
erect,  the  pressure  is  removed,  and  this  symptom  disappears. 

Enlargement  of  the  breasts  is  often  noticed  early  by  a'. 
primigravida,  but  enlargement  of  the  abdomen  usually  doBB 
not  become  manifest  to  the  patient  until  the  uterus  rises  up 
to  the  umbilicus,  and  therefore  seldom  attracts  attention  until 
the  close  of  the  lirst  half  of  pregnancy.     A  multipara,  owing  ' 
to  the  laxity  of  the  abdominal  wall,  usually  notices  abdominal  I 
enlargement  earlier  than  a  primigravida. 

Quickening. — This  term  in  its  ancient  significance  means  ■] 
'  coming  to  life,'  and  indicates  that  the  mother  has  become  ] 
aware  of  the  existence  of  life  within  her.  The  first  movements  I 
of  the  fujtua  which  are  felt  by  the  mother  sometimes  produce  1 
a  sensation  of  more  or  less  severe  nausea  or  faintness,  and  to  | 
this  symptom  the  term  '  quickening '  in  applied.  Many  wo 
do  not  experience  it,  and  find  it  impossible  to  tell  when  the  I 
movements  of  the  f(rtiia  first  became  obvious  to  them,  so  J 
gradual  has  been  their  development.  When  a  definite  history  I 
can  be  obtained,  quickening  is  usually  found  to  occur  between  1 
the  sixteenth  and  eighteenth  weeks. 

Physical  Signs. — During  the  first  four  weeks  no  ehanges'l 
occur  which  can  be  detected  by  clinical  investigation,  and  ] 
unless  the  conditions  are  specially  favourable  the  earliesbj 
period  at  which  pregnancy  can  be  diagnosed  is  the  sixth  or  I 
eighth  week.  We  therefore  take  up  the  physical  signs  at  th6 1 
latter  period. 

Eighth    Week. — At  this   period  the  breasts  of   a  primi-j 
gravida  may  present  recognisable  indicjitions  of  activity,  but! 
frequently  they  show  no  change  until  the  following  montb.l 
Some  hypertrophy  of  the  peripheral  lobules  of  the  glands,  indi- J 
cated  by  a  nodular  feel  aud  slight  tenderness,  may  be  apparent, 
while  the  areolar  changes  described  on  page  48  may  also  be 
detected.     Occasionally  a  little  clear  serum  may  be  expressed 
^y  gently  squeezing  the  base  of  the  gland  towards  the  nipple. 
In  the  case  of  a  multipara  no  importance  can  be  attached  t 
the  existence  of  any  of  these  signs,  as  they  frequently  persist 
in  ft  gland  which  has  previously  passed  through  the  pe  " 
of  functional  activity  associated  with  suckling,  or  even  ' 
pregnancy  ulooe.     Secretion  ia  also  sometimes  found  in  t 
breasts  of   non-pregnant  nulliparous   women    suffering  1 
uterine  disease,  such  as  a  fibroid  tumour. 
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Eiamination  of  the  abdomen  ab  this  period  is  of  no  value, 
but  changes  in  the  uterus  may  be  detected  by  a  careful 
bi-manaal  examination.  Softening  of  (be  lipa  of  the  os 
eitemum  may  be  made  out,  but  is  not  very  marked,  and 
may  be  mistaken  by  the  student  for  the  condition  cliui- 
cally  known  as  'erosion  '  ;  examination  with  a  speculum  will 
clear  np  this  difiiculty,  unless  erosion  of  Ibe  cervix  and 
pregnancy  co-exist.  If  the  abdominal  wall  is  thin  and  lax, 
the  body  of  the  uterus  can  be  taken  between  the  finfjers  of 
the  two  hands,  and  its  increased  size,  almost  globular  shape. 


l^fa 


and  soft  consistence  detected.     Another  important  change 
known  as  Hegar's  sign  must  also  be  looked  for, 

Hegar's  sign  is  the  result  of  certain  anatomical  conditions 

'hich  are  characteristic  of   the  second  and  third  months  of 

eguaucy.    It  will  be  recollected  that  at  this  period  the  ovum 

not  completely  occupy  the   uterine   cavity,   an   empty 

,C6  being  left  in  the  lower  part,  called  the  decidual  space. 

,t  thie  period  also  the  walls  of   the   uterus  have  become 

distinctly   softened,    and   perhaps   somewhat    thinned.     The 

body    of   the  uterus  is   therefore  in  its  upper  part  soft  and 

distended   by  the  ovum,   in  its  lower   pivrt  soft  and  empty. 

''he  lower  i»art  is  consequently  unusually  compressible  by  the 
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fingers  in  bi-manual  examination,  and  Hegar^s  sign  consists 
in  the  recognition  of  this  unusual  degree  of  compressibility. 
To  obtain  it,  the  uterus  should  be  anteverted,  although  even 
in  the  retroverted  position  it  can  be  elicited  in  a  modified 
manner.  Bi-manual  examination  is  made  with  the  patient 
lying  on  her  back,  the  shoulders  slightly  raised,  and  the 
knees  well  flexed.  Two  fingers  of  the  right  hand  are  intro- 
duced into  the  vagina  and  placed  immediately  in  front  of  the 
cervix ;  the  left  hand  is  placed  over  the  suprapubic  region. 
The  uterus  is  then  pushed  upwards  from  the  vagina  towards 
the  abdominal  wall  until  it  can  be  distinctly  felt  by  the  left 
hand.  The  fingers  of  the  left  hand  are  now  passed  over  the 
posterior  surface  of  the  uterus,  and  when  the  two  hands  work 
together  the  lower  part  of  the  uterine  body  can  be  compressed 
between  them  (fig.  87).  Two  points  will  then  be  noticed: 
first,  the  ease  with  which  the  fingers  can  be  approximated 
and  the  walls  of  the  uterus  compressed ;  and  secondly,  the 
tense  elastic  consistence  of  the  upper  part  of  the  uterus, 
which  forms  a  marked  contrast  to  the  lower  part.  When 
the  uterus  is  retroverted,  the  compressibility  of  the  lower 
part  can  be  made  out  with  a  finger  in  the  rectum  and  the 
other  hand  on  the  abdominal  wall ;  but  the  upper  part  of  the 
body  is  not  so  easily  accessible  as  in  the  position  of  ante- 
version,  consequently  the  contrast  between  the  upper  and 
lower  parts  cannot  well  be  made  out.  A  certain  amount  of 
skill  and  experience  in  gynaecological  examination  is  necessary 
for  the  recognition  of  this  sign,  but  its  value  is  very  great 
when  clearly  perceived. 

To  sum  up,  it  may  be  said  that  pregnancy  at  the  eighth 
week  can  be  diagnosed  from  the  conjunction  of  the  following 
series  of  symptoms  and  physical  signs : 

Symptoim  Signs 

1.  Ainenorrhd'H.  1-  Lips  of  os  externum  softened. 

2.  Morning  sickness.  i    2.  Uterus   enlarged,   softened,   some- 

I  wliat  globular  in  shape. 

3.  Hegar's  sign. 

4.  Slight  breast  changes  (in  a  primi- 
gravida). 


3.  Irritability  of  bladder. 


Sixteenth  Week. — Amenorrhoea  continues,  but  morning 
sickness  and  urinary  symptoms  have  usually  disappeared  by 
this  time.     It  is  about  this  period  that  quickening  is  to  be 
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expected.  The  enlargeiuent  of  the  hreastB  has  become  tjnite 
obvious  to  the  patient  if  she  is  a  i)rimigravida,but  abdominal 
enlargement  may  not  yet  have  attracted  her  attention. 

Hypertrophy,  increased  pigmentation,  and  presence  of 
Becretiou  in  the  breasts  can  now,  as  a  general  rule,  be  made 
oat.  The  linea  nigra  will  be  quite  obvious  in  dark-com- 
plexioned women.  The  uterus  ia  large  enough  to  he  felt 
rising  to  a  height  of  about  three  inches  aliove  the  level  of  the 
symphysis  pubis.  It  forms  an  elastic,  somewhat  ill-defined, 
mesial  abdominal  swelling,  with  a  convex  upper  border.  The 
characteristic  dull  violet  coloration  of  the  vulval  mueoua 
membrane  is  now  recognisable,  hut  its  extent  and  intensity 
are  variable.  The  cervix  shows  more  extensive  softening,  and 
at  this  period  forios  one  of  the  most  characteristic  and  easily 
recognisable  features  of  pregnancy.  If  exposed  with  a  specu- 
lum the  same  violet  coloration  will  be  noticed  as  at  the  vulva. 
Pulsating  vessels  can  often  be  felt  at  the  sides  of  and  behind 
the  cervix— the  enlarged  vaginal  arteries.  The  abdominal 
Bwelling  can  he  recognised  as  the  uterus  by  bi-mauual  exami- 
nation ;  its  shape  is  now  passing  from  globular  to  pyriform  ; 
its  consistence  is  intermediate  between  the  hardness  of  a 
solid  mass  and  the  lax  softness  of  a.  cyst,  and  is  usually 
described  as  '  elastic ' ;  but  some  experience  is  required  to 
detect  with  confidence  these  varieties  of  consistence.  Hegar's 
sign  can  no  longer  be  made  out.  Two  other  signs  of  gi'eat 
importance  can  often  be  recognised  at  this  period  in  the 
llt«ras — viz.  uterine  contractions  and  internal  ballottement. 

The  fact  that  the  gravid  uterus  undergoes  contractions 
has  been  already  referred  to ;  they  are  not  recognisable 
clinically  much  earlier  than  the  period  under  consideration, 
but  it  ia  possible  that  they  exist  in  some  form  from  the 
beginning  of  pregnancy.  They  are  feeble  contractions,  and 
ae  delected  at  the  end  of  the  fourth  month  they  merely 
render  the  uterus  a  little  firmer  and  better  defined  in 
outline.  Care  and  a  prolonged  bi-manual  examination  are 
required  for  their  detection,  for  the  intervals  between  them 
may  be  considerable ;  they  sometimes  appear  to  be  increased 
by  manipulating  the  uterus.  The  contractions  are  often  unequal, 
causing  some  distortion  of  the  uterus.  If  the  abdominal  wall 
is  thick  or  rigid,  or  the  jwitient  intolerant  of  the  examination, 
this  sign  cannot  be  made  out,  and  no   importance  must  be 
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attached  to  u  failure  to  elicit  it ;  but  itB  positive  value  is  e 
Biderable.     It  sometimes  occurs,  however,   apart  troro  pregJ 
nancy,  in  soft  fibroid  tumours,  and  has  been  recognised  i 
the  enlarged  uterus  in  cases  of  extra-uterine  gestation. 

Internal   ballottement  consists   in   the   detection    i 
uterus  of  a  movable  solid  body  surrounded  by  fluid.     It  duri 
a  bi-mauual  esamination  the  fietus  should  chance  to  lie  up( 
the  lower  anterior  uterine  wall,  the  fingers,  sharply  pressc 
into  the  anterior  fornix  will  displace  it  upwards  through  i 
amniotic  Huid,  and  the  sensation  of  its  disappearance  will  be 
felt ;  if  the  Engers  are  kept  in  position  a  slight  impact  may 
be  felt  a  moment  later,  indicating  its  return  to  its  original 
position.     The  recoil  is  often  missed,  but  the  displacement  of 
the  foitufl  can  frequently  be  detected.     The  ItEtus,  however, 
often  occupies  a  position  where  it  is  out  of  reach  of  the  fingers 
on  vaginal  examination,  and  this  sign  cannot  then  be  elicitf 
It  is   more  easily  obtained  in  the  erect  than  in  the  supim 
position.    It  will  be  remembered  that  at  this  period  the  size  0 
the  foetus  is  small  in  comparison  with  that  of  the  uterus. 

Pregnancy  at  the  sixteenth  week  can  therefore  be  dia 
giiosed  from  the  following  : 


Sljmplom. 

1.  Allien  orrliifa. 

2.  Quicken  ioK' 


1.  Activu  Lreast  ohangcB. 

'2.  Linea    nigra;    elastic   hypogMttI 

swelling  luterus). 

I   3.  Cervix  soltened. 

4.  Uterine       contractions.       intemill 


II.  Diagnosis  of  Pregnancy  during  the  Second  Halt- 
Symptoms.  —The  symptoms  during  the  second  half  of  pregH 
nancy  uro  of  little  diaffnostic  importance,  since  unmistakablaj 
evidence  is  ttirnished  by  the  physical  signs.     Auienorrhdea  con- 
tinues ;  a  good  deal  of  mammary  discomfort  is  often  experienced 
by  a  primigravida,  owing  chiefly  to  the  increased  weight  of  the 
enlarged  glands.     Towards  the  end  of  this  period  symptoms  o£ 
intra-abdominal  pressure  appear,  such  as  (edema  of  the  feel  i 
sod   cramps  in  the  lower  extremities,  varicose  veins  in  thei 
legs   and   vulva,  and  sometimes,  from  upward  pressure  onM 
the  diaphragm,  palpitations  and  dyspntea.     About   fourteen-J 
days  before  the  onset  of  labour  these  symptoms  all  underagj 
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a  aomewhat  abmpt  amelioration,  popularly  known  aa  the 
'  lightening ' ;  this  is  dae  to  descent  of  the  presenting  part 
of  the  fcetus  into  the  pelvic  brim,  and  consequent  relief  of 
abdominal  pressure. 

Physical  Signs. — Twenty-sixth  Week  (end  of  Sixth 
Calendar  Month). — Hypertrophy  of  the 
unmistakable ;  secretion 
can  be  freely  expressed  ; 
pigmentary  areolar 
cb^ngee  have  become 
intensified. 

A  bdome  n. — Protuber- 
ance of  the  lower  half 
of  the  abdomen  is  now 
clearly  visible,  and  a  few- 
recent  strife  may  be  ob- 
served below  the  level  of 
the  umbilicus  ;  the  lineti 
nigra  in  dark  women  is 
pronounced.  On  palpa- 
tion the  fundus  of  the 
uterus  will  be  found  at 
the  level  of  the  upper 
lx>rder  of  the  umbilicus 
(fig.  38).  The  uterus  is 
distinctly  pyriform  in 
shape,  and  usually  ex- 
tends further  to  the  right 
than  to  the  left  of  the 
mesial        plane  —  right  Tiii'DKiirwrnui-at-wfi-k-. 

lateral  obliquity.  Occa- 
sionally the  obliquity  is  to  the  left,  but  the  uterus  is  seldom 
exactly  mesial.  Its  general  consistence  is  elastic,  but  it  does 
not  yield  a  fluid  thrill.  Contractions  can  usually  be  felt  when 
it  is  gently  palpated  with  the  hands  for  two  or  three  minutes. 
From  the  period  when  the  fundus  becomes  palpable  above  the 
pubee,  it  rises,  when  developing  normally,  about  half  an  inch 
a  week. 

In  addition  certain  other  signs  may  be  detected  on  ab- 
dominal examination  which  are  not  found  at  earlier  periods; 
these  are,  on  palpation,  external  ballottemeiit  and  spontaneous 
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fwtal  movements  ;  and  on  auscultation  the  uterine  noui 
and  the  fcBtal  heart-sounds.  Palpation  of  fetal  movements 
and  auBCultation  of  the  fetal  heart  are  positive  or  absolute 
eigna  of  the  presence  of  a  living  fcetus,  and  their  detection 
renders  the  diagnosia  of  pregnancy  not  a  probability,  bat  a 
certainty. 

At  the  twenty-Kixth  week,  the  ftetna,  though  large  enough 
to  be  readily  felt  on  abdominal  palpation,  moves  freely,  for  it 
is  still  small  in  comparison  with  the  size  of  the  uterine  cavity. 
The  palms  of  both  hands  should  be  gently  laid  over  the  uterus, 
and  while  one  hand  is  used  to  steady  it,  the  lingers  of  the 
other  hand  make  a  series  of  quick  but  gentle  impacts  upon  it ; 
the  whole  anterior  surface  of  the  uterus  is  gone  over  in  this 
way.  At  some  part  or  other  the  fingers  will  come  down  upon 
the  body  or  a  limb  of  the  fcetus  ;  the  latter  immediately  recedes 
before  the  impact,  but  gives  a  distinct  momentary  sense  of 
contact  with  a  freely  movable  body.  This  is  called  external 
ballottement.  Sometimes  the  foetus  can  he  displaced  in  this 
way  across  the  uterus,  and  thus,  as  it  were,  tossed  from  one 
hand  to  the  other.  While  using  the  hands  in  this  manner, 
spontaneous  movement  of  some  part  of  the  fu'tus— probably  a 
limb— will  often  be  detected,  proving  not  only  that  there  is  a 
fcetus  present,  but  that  it  is  alive.  Care  is  required  in  eliciting 
these  signs,  but  their  diagnostic  value  is  absolute. 

Uterine  Soiijfle. —From  the  middle  of  pregnancy  onwards, 
a  soft,  blowing,  systolic  murmur,  synchronous  with  the 
mother's  pulse,  can  usually  be  heard  on  auscultation  of  the 
gravid  uterus.  It  is  best  heard  at  the  lowest  part  of  the 
lateral  borders,  but  may  sometimes  be  loud  enough  to  be 
audible  all  over  the  anterior  surface  of  the  uterus.  In  seeking 
this  sign  the  uterus  should  be  steadied  with  one  hand  and  the 
stethoscope  pressed  firmly  upon  it ;  while  liatenmg  to  the 
sound  the  mother's  pulse,  with  which  it  is  synchronous,  should 
lie  felt  at  the  wrist.  There  is  some  dispute  as  to  the  causation 
of  the  uterine  souSSe,  but  in  all  probability  it  is  produced  in 
the  greatly  enlarged  uterine  arteries,  which,  it  will  be  remem- 
bered, reach  the  lateral  l>orders  of  the  organ  froiji  the  broad 
ligamentH  at  the  level  of  the  internal  oa.  Some  authorities 
beltevii  that  it  is  produced  in  the  large  vessels  of  the  placental 
site,  and  that,  accordingly,  the  part  of  the  uterus  over  which 
the  somid  is  loudest  is  to  be  regarded  as  the  placental  site. 
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P-Apart  from  pregnancy,  it  may  be  heard  in  cases  of  fibroid 

}  tumours  of  the  nterus. 

F(etal  Heart, — The  recognition  of  the  soimds  of  the  foetal 

I  heart  is  the  most  conclusive  of  all  the  signs  of  pregnancy ; 

I  not  only  is  it  important  in  diagnosis,  but  during  labour  it 
ftfibrds  \'aluable  information,  and  the  student  should  lose  no 
opportunity  of  becoming  familiar  with  it.  The  foetal  heart 
can  ueaally  be  heard  by  the  twenty-sixth  week,  but  the 
further  pregnancy  advances  beyond  thie,  the  more  easily  it  is 
detected.  Its  localisation  at  this  period  is  variable,  and  the 
whole  anterior  surface  of  the  uterus  must  often  be  carefully 
searched  before  it  can  lie  found.    Some  experience  in  ausculta- 

I  tion  is  of  course  necessary ;  but  if  opportimities  of  learning 

'  this  sign  in  pregnant  women  at  term  have  been  previously 
made  use  of,  its  recognition  at  this  period  of  pregnancy  will 
be  greatly  facilitated.  At  the  sixth  month  the  ftetal  heart- 
aounds  resemble  the  feeble  or  distant  tickin;^  of  a  watch  ; 
they  are  much  more  rapid  than  the  beats  of  the  mother's 
pulse,  which  should  always  be  simultaneously  counted  as  a 
control,  and  they  differ  absolutely  in  character  from  the 
uterine  souffle.  It  is  essential  that  a  definite  difference  in  rate 
between  the  maternal  pulse  and  what  is  taken  for  the  ffetal 
heart  should  be  clearly  made  out,  for  sounds  may  be  trans- 
mitted from  the  aorta  which  will  be  misunderstood  unless 
this  precaution  be  taken.  At  the  sixth  month  the  ftctal  heart 
beats  from  140  to  160  times  a  minute,  and  it  is  therefore 
difficult  to  count.  At  tenn  the  average  rate  is  from  120  to 
140,  but  even  wider  limits  than  these  are  possible :  only  when 
the  rate  falls  below  100,  or  rises  above  180,  can  it  be  said  to 
indicate  danger  to  the  fcetus.  The  foetal  heart-rate  is  not 
a  reliable  indication  of  sex,  but  it  is  found,  as  a  rule,  that 
the  larger  the  foetus  the  slower  is  the  rate ;  and  as  male  are 

Losnaliy  larger  than  female  ftttuses,  the  slower  rates  may  be 

naken  to  indicate  the  former. 

"  In  connection  with  the  foetal  heart-sounds  the/«mc  souffle 
mnst  be  mentioned.  It  sometimes  happens  in  auscultating 
the  gravid  uterus  that  a  loop  of  the  umbilical  cord  lies 
immediately  beneath  tbe  bell  of  the  stethoscope,  and,  being 

L  subjected  to  slight  compression,  either  by  its  position  in  the 
uterus  or  by  the  instrument,  a  faint  rapid  blowing  murmur 

lis  produced,  which   is  biynchronoas  with   the  fcetal  heart- 
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sounds.  It  is  seldom  detected,  and  as  it  requires  accidentally 
favourable  circumstances  for  its  production,  it  is  of  no  prac- 
tical importance. 

The  vaginal  walls  at  this  period  are  distinctly  softened ; 
blue  discoloration  and  softening  of  the  cervix  are  more  dis- 
tinctly recognisable  than  at  earlier  periods.  Since  abdominal 
examination  yields  positive  signs  of  pregnancy,  from  this 
period  onwards  vaginal  examination  is  unimportant  for  pur- 
poses of  diagnosis. 

Thirty-sixth  week. — The  shape  of  the  abdomen  and  the 
size  of  the  uterus  are  indicated  in  fig.  38.  The  individnal 
parts  of  the  body  of  the  foetus  can  now  be  recognised  by 
abdominal  palpation,  and  the  position  of  the  head,  back,  and 
limbs  localised.  This,  however,  is  of  little  importance  in  the 
diagnosis  of  pregnancy,  but  attention  will  be  again  directed  to 
it  in  the  section  dealing  with  labour  (see  p.  222).  About  the 
thirty-eighth  week  the  uterus  attains  its  greatest  height  in 
the  abdomen,  extending  nearly  to  the  xiphoid  cartilage,  and 
the  maximum  abdominal  girth  averages  thirty-two  inches ; 
during  the  last  fortnight  of  pregnancy  it  may  sink  to  a  point 
midway  between  the  umbilicus  and  the  xiphoid  cartilage,  and 
the  shape  of  the  abdomen  is  in  consequence  a  little  altered 
(fig.  38).  Numerous  striae  are  found  below  the  umbilicus, 
which  is  now  flat  or  slightly  everted. 

Differential  Diagnosis  of  Pregnancy.— To  consider  all 
the  varieties  of  abdominal  swellings  which  may  be  mistaken 
for  a  pregnant  uterus  would  require  a  wide  excursion  into  the 
domain  of  gynaecology,  and  cannot  be  undertaken  here.  It 
is,  however,  necessary  to  recall  the  occasional  occurrence  of 
a  curious  imitation  of  pregnancy  of  hysterical  origin  which 
is  known  as  Pseudocyesis  (spurious  pregnancy).  It  occurs  in 
women  of  neurotic  temperament,  especially  when  associated 
with  either  dread  of  pregnancy,  as  in  the  unmarried,  or  desire 
to  become  pregnant,  as  in  sterile  married  women.  Such 
women  present  the  symptoms  of  amenorrhoea,  morning  sick- 
ness, and  progressive  abdominal  enlargement ;  they  quicken, 
and  feel  what  they  regard  as  continual  and  active  fcetal  move- 
ments ;  and  at  the  appointed  time  they  suffer  from  severe  and 
prolonged  abdominal  pains  which  they  are  convinced  represent 
labour,  but  which  of  course  have  no  result.  On  physical 
examination  certain  signs  of  mammary  activity  may  be  found, 
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which  are  undoubtedly  deceptive.  The  abdonuDal  enlarge- 
ment, howevei',  will  seldom  deceive  any  but  the  most  inex- 
perienced practitioner ;  none  of  the  positive  aigna  of  pregnancy 
can  be  detected  either  by  abdominal  or  vaginal  examination  : 
and  if  an  anffisthetic  is  administered  the  abdomen  becomes 
fattened  (unleas  the  patient  is  very  obese),  and  bi-manual 
examination  wilt  demonstrate  that  the  uterus  is  not  enlarged. 


Multiple  Pregnancy 


I 
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While  it  is  the  rule  in  the  human  species  for  only  one 
child  to  be  bom  at  a  birth,  twin  pregnancy  occurs  in  the 
proportion  of  about  1-80  to  1-90  births;  but  its  frequency 
varies  greatly  in  different  countries,  and  heredity  api)earB  to 
be  an  important  factor  in  its  causation.  Triplets  are  very 
much  less  frequent  than  twins,  and  are  estimated  to  occur 
only  once  in  6,000  to  10,000  pregnancies.  Quadruplets  are 
still  less  common  ;  although  they  may  reach  the  period  of 
viability  and  be  born  alive,  they  seldom  all  survive.  Quintuple 
pregnancy  is  extremely  rare,  and  always  ends  in  abortion. 

Twin  Pregnancy  may  result  from  the  simultaneous 
fertilisation  of  two  ova,  or  from  the  fertilisation  of  a  single 
ovum ;  the  former  are  called  binovular,  the  latter  uniovular 
twins.  Binovular  twins  may  result  from  the  fertihaation  of 
an  ovum  from  two  distinct  Graafian  follicles,  or  of  two  ova  from 
a  single  follicle.  Sometimes  two  follicles  ripen  simultaneously 
in  one  ovary.     The  ova  may  both  develop  in  the  normal 

I uterus,  or  one  in  each  half  of  a  double  uterus ;  or  one  in  the 

^K  Dterus,  the  other  in  the  Fallopian  tube  ;  or  one  in  each  tube. 

^^KThey  are  much  more  frequent  than  uniovular  twins,  the  pro- 

^^■iportion  being  about  6  to  1.     We  can  only  speculate  upon  the 

^V manner  in   which  uniovular  twins  are  produced.     The  ovum 

^B  may  possess  two  germinal  vesicles  (nuclei) ;  or  two  embryonic 

^r  areas  may  he  formed  if  on  ovum  is  fertihsed  by  more  tbun 

one  spermatozoon;  or  the  single  embryonic  area  may  divide, 

each  half  producing  a  tcetus.     Differences  between  binovular 

and  uniovular  twins  are  to  be  foimd  in  sex,  in  development, 

and  in  the  formation  of   the  placenta  and  membranes.     In 

each  variety  hydramnios  of  one  ovum  may  occur,  the  other 

remaining  normal. 
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Sex. — UnioTolar  twinB  are  always  of  the  same  sex  ;  bia- 
ovular  twina  may  be  of  the  same  or  of  differiait  sex,  the  Ullei 
being  rather  more  commoQ  than  the  former.  Therefore  twioi 
of  the  same  eex  may  be  developed  either  from  one  or  two 
ora,  while  those  of  different  sex  are  necessarily  binovular. 
Inctading  all  ca^es,  twins  are  more  commonly  of  the  same  sex 
(boy  and  boy,  or  girl  and  girl)  than  of  different  ses,  and  u 
in  single  pregnancy  the  number  of  boys  exceeds  that  of  girls.i 
Development. — A  twin  fti'tus  is  usually  somewhat  smaller  and' 
lighter  than  a  single  fcetus  ;  the  two  are  frequently  unequal 
in  size,  and  differences  of  I  lb.  to  1^  lb.  in  weight  are  not 
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(RlHKSIOIIT-DKSSAiaSES    AND    LCPAQS.) 

aoeommoD.  One  may  be  normally  developed,  the  other  mal- 
formed ;  or  one  may  perish  during  pregnancy  while  the  other 
derelopa  till  term.  Malformations  are  common  with  uniovular 
twina,  and  certain  fonuH  of  monatrosity  only  occur  in  such 
Icetoses  (see  p.  330).  Placenta  and  Membranes.^Wixh  bin- 
ovular  twina  the  two  ova  may  develop  quite  separately  from 
ooe  another,  bo  that  two  separate  placeutie  and  two  complete 
Mtfl  of  membranes  are  formed  (fig.  39).  If,  however,  the  two 
ova  flhould  he  implanted  ulose  to  one  another  in  the  utems, 
(be  two  placenta.-  will  be  in  contact,  and  they  may  even  become 
more  or  leKS  firmly  united  by  their  adjacent  edges  ;  the  decidus 
Mpsnlartfl  then  forms  a  single  envelope  for  the  two  ova, 
I  tbat  the  two  chorions  are  apposed  where  the  ova  coma 
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in  contact.  The  circulatory  system  of  each  tiBtos  is  quite 
distinct,  eren  when  the  placentae  are  anited  ;  anastomoBes 
never  occur.  With  uniovular  twine  a  single  placenta  and 
chorion  are  foi-med ;  the  amnion  may  be  donble  (fig.  41)  or 
single  (fig.  40),  the  aeptnm  in  the  former  being  freqaently  in- 
complete at  term.  Uaoally  the  ambilical  cords  are  distinct ; 
sometimes  the  cord  is  single  at  its  placental  insertion,  bat 
bifurcates  before  reaching  the  foetuses.  Free  anastomoses 
always  exist  in  the  placenta  between  the  circulatory  systems 
of  the  two  fcetuses,  and  according  to  Schatz  this  is  usually 
arterial,  but  may  rarely  be   venous  ;    venous  anastomoses 


Fia.  4a— Twin  Plickntx  and  KtiHBRANSs  of  Uniovulib  Ditklopmxkt. 
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(I^aoental)  are  superficial,  arterial  anastomoses  are  deep.  As 
a  result  of  these  anastomoses  blood  from  one  fcetus  finds  its 
way  into  the  circulation  of  the  other — an  important  factor 
in  the  production  of  certain  festal  monstrosities.  One  fcetus 
may  also  have  at  ita  disposal  a  larger  placental  area  than  the 
other,  the  one  thus  favoured  being  always  the  more  fully 
grown.  Such  monstrosities  as  the  thoracopagus  and  omphalo- 
pagus are  only  possible  in  twins  of  uniovular  develop- 
ment. 

Superfeeundation  and  Suptr/cetation. — If  two  ova  are 
firtiliMd  simultaneously,  twin  pregnancy  results  ;  sometimes 
•  weood  ovum  is  fertilised  while  the  first  is  developing,  and 


^ff0  ^*e  ^nu, 
i>  ;liis  Modition  '^^r^t^j^.^^ '^,'^PP^^^  If  the  mterral 
rt*^rweMi  :he  two  ^^^^/ycund  J***""*'^  »  a  short  one,  the 
.mnrtitiona.;aU«i  '^'^Jg  ^  Jf**  ■  "J^lanL-es are  weU  known 
-«  ^-fior  in  lower  ^^^^^^'^ni^  ^T^'  ^  ^mmple,  a  mare  arv 
.nrh  ro  i  iiorse  in.I  :»  ^^•*'/*  ^"^e  labour,  having  been 
Kirweri  At  iiwat  the  ^JS**  ™»»  oy  »  stallion  and  an  aas.  Prwrf 
If  :ra  orcarrenee  is  diffi*:^^  "» "*«  tinman  snbjeet,  and  mdoa 


frrt.  U.—  Tvm  Priasascy  (pBOB*M.r  Lsiottijb)  ;  ABomnos  at  Tbikd  to 
fiii;KTH  MbSTff.     (C'HAUsa  Cboss  Hosrial  Hitsiuk.) 


Otf.  f'fitTiHfiH  are  of  different  coloar  it  is  indistingnifihable  from 
tfiri'iviilnr  twin  i)r*(,'nancy.  When  the  inter%-al  between  the 
two  K<^tH  of  f'rtiliHiition  ia  considerable,  amounting  to  weeks 
or  lyi-ii  iiioiiDiH,  tlie  condition  ts  called  superfatation.  If  it 
JH  Ini'i  Uiut  ovulation  continueB  during  early  pregnancy,  there 
iH  ii'i  oliHliiclf]  to  t)](;  fertilisation  of  a  second  ovum  and  its 
|odK>'i<''it  in  lliti  utt^rine  cuvily,  kg  long  as  the  decidual  space 
IHirHiHlH  i.r.  ii|i  to  the  end  of  the  fourth  month.  The  result 
nf  thiH  would  )i(>  tliu  jireHence  in  the  uterus  of  two  foetuses  of 
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different  stages  of  development.  It  is  easy  to  conceive  of  each 
an  occarrence  at  any  period  of  pregnancy  in  a  doable  atems, 
or  in  the  Fallopian  tube.  Snperfcetation  may  end  in  abortion, 
both  ova  being  thrown  off  before  they  are  viable  ;  or  one  ovum 
developing  to  full  time,  a  matore  foetas  and  a  prematare  one 
may  be  bom  at  the  same 
labonr  ;  or  the  birth  of  a 
mature  foetna  may  be  fol- 
lowed after  an  interval  of 
a  few  weeks  by  the  birth  of 
a  second  eqnally  mature. 

Clinical  Course  of  Twin 
Pregnancy. — Diagnosis  is 
impoeaible  during  the  early 
montiiB  ;  it  can  only  be 
established  by  the  detec- 
tion in  the  uterus  of  two 
loBtoses.  The  uterus  is 
klmys  larger  than  normal, 
bat  nndue  enlargement 
most  not  be  attributed  to 
twins  without  more  definite 
evidence.  The  surest  sign 
is  the  recognition  of  two 
distinct  fcetal  hearts,  beat- 
ing at  different  rates.  This 
sign  cannot  be  detected 
ontil  after  the  sixth  month, 
and  unusual  care  must  be 
exercised  in  establishing 
the  difference  in  rate  be- 
tween the  two  hearts.  It 
is  not  sufficient  for  the  ob- 
MTver  to  find  foetal  heart- 
soonds  audible  at  two  different  parts  of  the  uterus,  for  rapid 
changes  in  the  position  of  the  fcetus  may  occur,  and  thus  lead 
to  mistakes.  Two  observers  auscultating  at  the  same  moment 
should  simultaneously  count  the  fcetal  heart-sounds  to  which 
they  are  listening,  and  if  a  definite  difference  of,  say,  ten  beats 
per  minute  is  detected  between  them,  twins  may  safely  be 
disgDOsed.    This  difference  in  rate  depends  in  the  main  upon 
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inetiualit;  in  size  of  the  fcetuses  ;  bat  if  there  is  no  ineqoali^ 
there  will  be  no  recognisable  difference  in  rate.  Towards  the 
vnd  of  pregnancy  the  presence  of  a  foetal  head  ma;  eometimes 
l>e  recognised  both  at  the  fondos  and  in  the  lower  uterine  s^- 
ment.  When  twin  pregnane;  is  eomplicated  with  hjdranmioa, 
there  is  great  difficulty  in  diagnosis. 

Twin  pregnancy  uBually  ends  a  little  before  term :  that  is 
to  say,  labour  is  prematare.    Owing  to  the  ondae  size  of  the 
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uteruB,  pressure-symptoms  may  be  unusually  troublesome, 
and  morning  sicknesa  is  said  to  be  unusually  severe.  Bome- 
tinies  the  uterus  is  not  much  larger  than  normal ;  this  may 
be  due  to  the  fact  that  one  ftetus  has  perished  in  utero. 
ten  this  occurs  the  fluid  in  the  dead  ovum  is  absorbed,  and 
body  of  the  futus  compressed  between  the  growing  ovum 
the  uterine  wall,  and  its  tissues  altered  by  absorption  ot 
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0uid  ;  the  result  is  the  birth  of  a  cuiiouBly  flattened  mum- 
mified ftfitus,  to  which  the  term  ftpttis  papyraceus  or  fcetus 
eompressus  has  been  applied  (fig.  42),  The  placenta  of  this 
fcetus  offers  a  striking  contrast  with  that  of  the  living  one  ;  it 
18  pale,  and  completely  consolidated  on  section,  no  trace  ot  the 
normal  spongy  tissue  remaining.  Microscopically  it  presents 
appearances  characteristic  of  advanced  infarction  and  tatty 
legeneration. 

Triplets  result  from  the  fertilisation  ot  three  separate 
ova,  or  from  the  occun-ence  ot  uniovular  twins  with  an 
ordinary  single  foetus.  In  the  former  case  three  distinct 
placentip  and  sets  of  membranes  are  found  ;  in  the  latter 
and  commoner  case  there  are  two  placentie  of  very  unequal 
flize,  the  larger  having  two  cords  attached,  and  corresponding 
to  the  placenta  of  uniovular  twins  (fig.  43).  The  single  foetus 
may  have  a  distinct  set  of  membranes.  Triplets  are  more 
commonly  of  different  sex  than  all  of  the  same  sex,  but  boys 
predominate  considerably  in  number.  Diagnosis  is  very  diffi- 
cult, and  labour  always  comes  on  prematurely.  The  survival 
of  all  three  infants  is  rare. 

tThe  Management  of  Normal  Pregnancy 
Although  pregnancy  is  a  normal  bodily  function,  and 
louhl  not  be  regarded  as  a  malady,  it  is  undoubtedly  attended 
'  many  risks,  and  it  involves  a  considerable  strain  upon 
rtain  organs,  which  they  may  be  unable  to  bear  unless  care 
is  taken  to  maintain  them  in  a  condition  of  normal  physio- 
logical activity.  This  is  esiiecially  the  case  in  a  first  pregnancy ; 
afterwards  the  organism  appears  to  be  able  to  bear  with  less 
disturbance  the  altered  conditions  involved  in  the  pregnant 
state.  The  functions  which  require  the  closest  attention  are 
those  of  digestion  and  excretion,  for  their  failure  may  involve 
the  most  serious  consequences  both  lo  the  mother  and  the 
child.  Consequently  the  bowels,  the  skin,  and  the  kidneys 
should  be  kept  freely  active.  Diet  is  of  some  importance, 
inasmuch  as  all  hepatic  disturbances  ot  dietetic  origin  should 
be  guarded  against  on  account  of  the  serious  results  liable  to 

Illow  a  breakdown  ot  the  hepatic  functions  (see  p.  7(j).  The 
ppetite  is  generally  increased  during  pregnancy,  and  patients 
o  not  as  a  rule  require  encouragement  to  take  the  amount 
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of  food  which  is  necessary  and  desirable.  Over-feeding  is 
distinctly  undesirable  under  normal  conditions.  Exercise  is 
necessary,  but  should  not  be  violent  or  attended  by  much  risk 
of  accident,  which  may  result  in  abortion.  The  more  energetic 
forms  of  outdoor  exercise  should  be  avoided,  but  walking 
is  useful  at  all  periods.  If  for  any  reason  exercise  cannot  be 
tokon.  daily  massage  of  the  limbs  and  back  form  a  useful 
KuK^titute  for  it. 

b\^w»  if  any,  of  the  ordinary  symptoms  of  pregnancy 
i^H)uin)  treatment.  If  morning  sickness  is  troublesome  the 
(vUiout  x^hould  take  her  first  meal  before  rising,  preceded 
i^\  :^  uiiUi  aperient,  Huch  as  a  seidlitz  powder  or  a  dose  of 
\)H^nlti  water.  If  nausea  continues  during  the  day,  alkaline 
i>Muo«)ios,  such  as  the  Halts  of  bismuth,  soda,  and  magnesia, 
;uv  usoful.  During  the  later  months  pressure-symptoms  are 
>^rion  umoh  relieved  by  wearing  a  well-fitting  abdominal  belt, 
rho  nrino  should  alwayH  be  examined  at  least  once  in  the  first 
(luoo  months,  and  a  regular  monthly  analysis  should  be  made 
«lm  ing  the  second  half  of  pregnancy,  on  account  of  the  liability 
fo  iho  appearance  of  albuminuria  at  this  time.  This  is  of 
imlMviul  importance  in  a  primigravida.  Success  in  treating 
lIuM  Horious  complication  depends  entirely  upon  its  early 
«oo*>gnition  (see  p.  80). 

Mxamination  of  the  gravid  uterus  during  the  early  months 
of  piM»gnancy  is  unnecessary,  and  should  be  avoided  unless 
nM|iiiri^d  for  purposes  of  diagnosis.  A  physical  examination 
mIu>u1(1,  however,  always  be  made  at  about  the  thirtieth 
wi»«»k  to  determine  (1)  the  presentation  and  position  of  the 
rliild  ;  (2)  the  relation  between  the  size  of  the  head  and  that 
i»f  llio  pelvic  brim  ;  (8)  the  condition  of  the  bony  and  soft 
luairrnal  passages ;  (4)  tlie  presence  and  rate  of  the  fcetal 
hnart-sounds.  The  importance  of  determining  these  points 
\sM  in  advance  of  term  will  l)e  made  clear  in  the  section 
dealing  with  tlio  management  of  labour.  The  examination 
tif  presentation  and  position  should  be  repeated  two  or  three 
wcKiks  before  labour  begins. 

During   the   last   six   or   eight  weeks  of   pregnancy  the 
must  be  prepared  for  suckling  in  the  manner  described 
404. 
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Part  II 
ABNORMAL    PREGNANCY 

Although  pregnancy  is  not  a  disease,  but  a  normal  function 
of  the  body,  there  is  no  doubt  that  a  pregnant  woman  is  exposed 
to  many  serious  risks  which  are  peculiar  to  her  condition, 
while  certain  maladies  to  which  all  women  are  liable  are  of 
increased  gravity  when  associated  with  the  pregnant  state.  In 
addition,  there  are  risks  of  minor  importance  primarily  affect- 
ing the  ovum,  for  pregnancy  may  be  interrupted  prematurely 
and  the  ovum  thrown  off  from  disease  or  accident  before  the 
fcetus  is  viable.  The  pathology  of  pregnancy  thus  assumes 
very  large  proportions,  and  comes  to  embrace  a  great  number 
of  morbid  conditions  which  may  affect  the  mother,  the  embryo, 
or  the  foetus  and  its  appendages.  In  order  to  make  the  sub- 
ject intelligible,  and  capable  of  being  dealt  with  briefly,  classi- 
fication is  required,  but  a  practical  classification  is  by  no  means 
easy  to  devise.  A  simple  division  into  the  main  groups  is, 
however,  easily  made ;  for  while  some  of  the  conditions  in- 
cluded are  abnormal  developments  of  pregnancy— i.f.  condi- 
tions necessarily  associated  with  the  pregnant  state — in  the 
case  of  others  the  association  with  pregnancy  is  only  accidental. 
The  first  group  we  may  call  The  Disorders  of  Pregnancy, 
for  pregnancy  is  the  essential  factor  in  their  causation.  As 
examples  may  be  mentioned  the  disease  called  eclampsia,  and 
the  hydatidiform  mole  (vesicular  degeneration  of  the  chorion)  ; 
none  but  pregnant  women  suffer  from  these  diseases  and  their 
many  consequences,  and  they  are  directly  due  to  some  disturb- 
ance of  the  normal  course  of  pregnancy.  The  second  group 
we  may  call  The  Disorders  associated  with  Pregnancy  ; 
they  may  have  been  in  existence  before  conception  occurred 
and  have  become  aggravated  by  pregnancy,  such  as  val- 
vular disease  of  the  heart ;  or  they  may  arise  during  the 
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coarse  of  pregnancy  and  interrupt  it,  like  the  acute  eruptive 
fevers.  Instead  of  stbdividing  the  first  group  into  foetal 
and  maternal  disorders,  as  is  usually  done,  we  shall  classify 
them  as  follows  : 

I.  Disorders  of  Pregnancy. 

A.  General  Disorders — Auto-intoxication  (Toxaemia). 

(1)  Albuminuria  and  Eclampsia. 

(2)  Pernicious  vomiting. 

B.  Reflex  Disorders. 

(1)  Ptyalism. 

(2)  Pruritus. 

(8)  Mental  disturbances. 

C.  Abnormal  Conditions  of  the  Gravid  Uterus. 

(1)  Displacements. 

(2)  Malformations. 

D.  Pressure-syynptoms. 

(1)  (Edema. 

(2)  Varicose  veins. 

(3)  HaBmorrhoids. 

E.  Abnormal  Conditions  of  the  Ovum. 

(1)  The  Early  Ovum. 
(a)  Moles. 

i.  Blood  mole — Fleshy  mole  (haematoma  mole), 
ii.  Hydatidiform  mole   (vesicular  degeneration 
of  chorion). 
(6)  Decidual  endometritis. 

(2)  Placenta  and  Membranes. 

(a)  Oligo-hydramnios. 

(b)  Poly-hydramnios. 

(c)  Placental  diseases. 

GCdema, 

Fatty  degeneration. 

Haemorrhage. 

New-growths. 

Syphilis  (doubtful). 

Tubercle. 

Infarction. 

F.  Abnormal  Implantation  of  the  Ovum. 

Ectopic  gestation. 
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II.  Disorders  associated  with  Pregnancy. 

(a)  Acute  eruptive  feverB. 

(b)  Syphilis  and  tubercle. 
{c)  Cardiac  disease. 

(d)  Renal  diRease. 
Erighfa  disease ;  pyelitis. 

(e)  Hepatic  disease. 
Acute  yellow  atrophy ;  diabetes. 

(/)  Diseases  of  nervous  system. 

Chorea. 
(■;)  Pelvic  diseases. 

Ovarian  ftnd  uterine  tumours. 
Gonorrhffia. 

This  list,  though  not  exhaustive,  will  l>e  found  to  comprise 
the  conditions  which  are  of  practical  importance. 

General  Considerations.  -  It  will  readily  be  understood 
that  the  conditions  comprised  in  the  first  group  are  much 
more  important  than  those  of  the  second,  which  will  not  call 
tor  detailed  consideration.  Of  the  Disorders  of  Pregnancy  the 
first  division,  termed  General  Disorders,  includes  conditions 
the  causation  of  which  has  always  been  obscure,  and  althongh 
we  are  now  approaching  an  explanation  which  promises  to  be 
much  more  satisfactory  than  any  that  have  been  previously 
advanced,  unanimity  of  opinion  has  by  no  means  been  reached 
in  regard  to  them.  This  explanation  is  that  these  disorders 
result  from  auto-intoxication  or  toiirmia,  produced  in  part 
by  deficient  elimination  through  the  kidneys,  intestines,  and 
skin,  and  in  part  by  increased  production  of  toxic  materials  in 
the  maternal  organism  from  perverted  or  inetScient  action  of 
the  liver  and  aUmentary  system,  or  by  the  passage  of  ftctal 
waste  products  into  the  maternal  blood  through  the  placenta. 
Reference  has  already  been  made  to  the  fact  that  attempts  to 

I  obtain  experimental  proof  of  a  condition  of  toxiemia  in  normal 
pregnancy  have  hitherto  been  unsuccessful.  The  same 
methods  have,  however,  been  applied  with  greater  success  to 
certain  disorders  of  pregnancy — viz.  eclampsia  and  pernicious 
vomiting.  The  exiJerimental  results,  considered  carefully  in 
connection  with  pathological  anatomy,  certainly  establish  a 
pritrta  facte  case  that  eclampsia  is  the  result  of  toxfemia  or 


76  ABNOBMAL  PBEGNANCY 

aato-intoxication.  The  great  advantage  which  this  theory 
possesses  over  the  older  ones  is  that  it  rests  upon  a  patho- 
logical foandation  and  is  applicable  to  almost  all  cases,  and 
thus  tends  to  introduce  order  into  what  was  previoosly  a 
most  confusing  chapter  of  obstetric  pathology. 

The  toxapmic  theory  may  be  stated  briefly  as  follows.     In 
health  the  waste  products  of  the  body-tissues  are  disposed 
of  either  by  direct  excretion  through  the  kidneys,  skin,  and 
intestines,  or  by  transformation  into  harmless   substances 
within  tlie  body ;  the  organ  mainly  concerned  in  the  latter 
process  is  the  liver,  with  perhaps,  secondarily,  certain  ductless 
Cfliinds  such  as  the  spleen,  the  thyroid,  and  the  suprarenal 
bodies.   In  normal  pregnancy,  although  an  excess  of  waste  pro- 
hicts  may  enter  the  maternal  blood  from  the  uterus  and  ovum, 
the  normal  channels  of  excretion  and  transformation  suffice 
[or  their  removal.     In  addition,  indications  are  not  wanting 
fchiit  certain  alterations  in  the  general  metabolism  of  the  body 
ilso  occur  during  pregnancy ;  although  their  significance  is 
not  at  present  clear,  they  must  be  regarded  as  important  in 
respect  to  the  delicate  balance  of  the  functions  of  ingestion 
ind  elimination.     At  present  it  can  only  be  said  that  in  all 
probability  the  beginning  of  toxaemia  is  to  be  found  in  altered 
metabolism,  and  tliat  from  this  may  result  alterations,  either 
functional  or  anatomical,  in  such  important  eliminatory  organs 
is  the  liver  and  the  kidneys.    In  order  to  maintain  in  preg- 
lancy  the  normal  equilibrium,  it  is  clearly  necessary  that  all 
ho  maternal  organs  concerned  should  retain  their  functional 
ictivity,  and  even  perhaps  increase  it  above  the  normal  level. 
V  physiological  breakdown  on  the  part  of  important  organs 
iko  thf;  liver  or  kidneys  must  necessarily  entail  serious  conse- 
|ur;ncf;H — much  more  serious  than  in  the  non-gravid  state^ 
iUil  further  accumulation  of  waste  products  in  the  blood  will 
Huu)uui  inevitable.     The  organs  which  most  commonly  show 
liniral  signs  of  failure  during  pregnancy  are  the  kidneys, 
md  this  failure,  as  we  shall  see,  is  probably  accompanied  by 
i-rtaiii  pathological  changes  in  the  renal  cortex.   The  increased 
rrioiint  of  waste  products  jmssing  through  the  kidneys  may 
lir<Tlly  ♦fxcito  these  changes  ;  and  i)Ossibly  the  real  fault  lies 
iritli  ihf)  liver,  which  may  fail  adequately  to  convert  waste 

(xhirtH  of  an  irritant  nature  into  the  comparatively  harmless 

id  noHHtituents  of  normal  urine. 
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Anatomical  evidence  of  serious  hepatic  disease  is  usually 
to  be  found  in  fatal  cases  of  eclampsia  and  pernicious  vomit- 
ing. In  less  severe  cases  evidence  of  the  liver  being  actually 
diseased  has  not  been  obtained,  and  it  is  possible,  therefore, 
that  structural  hepatic  disease  is  a  late  result  of  the  toxsBmic 
process,  which  may  begin  as  a  functional  breakdown  only. 
Inadequate  renal  excretion  will  aggravate  the  toxic  state,  and 
may  thus  directly  contribute  to  the  causation  of  structural 
changes  in  the  liver  and  kidneys  incompatible  with  life. 

Of  late  years  further  indications  of  the  existence  of  toxaemia 
have  been  sought  for  in  a  study  of  the  total  nitrogen  excretion 
in  the  urine.  Under  conditions  of  health  about  87  per  cent,  of 
the  total  urinary  N  is  excreted  as  urea,  3  per  cent,  as  ammonia 
salts,  and  the  remainder  as  creatinin,  uric  acid,  &c.  (Folin). 
Cases  of  pernicious  vomiting  have  been  observed  in  which  it 
was  found  that  the  proportion  of  N  excreted  as  NH3  rose 
to  10  per  cent.,  and  the  view  was  advanced  that  this  rise 
constituted  an  important  diagnostic  indication  of  the  disease 
(Williams),  Further  observation,  however,  has  shown  that  a 
similar  rise  in  the  proportion  of  N  excreted  as  NH3  occurs 
from  the  substitution  of  a  proteid-free  diet  for  the  ordinary 
mixed  diet,  and  also  from  starvation.  Williams's  conclusions 
therefore  require  revision,  for  cases  of  pernicious  vomiting 
are  usually  treated  on  dietetic  lines  calculated  in  themselves 
to  produce  a  high  ammonia  output. 

While  the  toxsemic  theory  has  been  worked  out  mainly  in 
relation  to  eclampsia  and  pernicious  vomiting,  it  is  possible 
that  toxaemia  may  in  time  be  shown  to  be  an  important  factor, 
if  not  the  only  one,  in  the  causation  of  other  disorders. 

Albuminuria  and  Eclampsia 

Albuminuria  occurring  during  pregnancy  may  be  due 
to  (1)  pre-existing  renal  disease  —e.g.  chronic  nephritis ; 
(2)  pregnancy.  The  latter  is  spoken  of  as  *  the  albuminuria 
of  pregnancy,'  and  must  be  sharply  distinguished  from  the 
former  variety,  which  will  be  considered  in  the  group  of 
*  Disorders  associated  with  Pregnancy.'  Albuminuria  and 
eclampsia  must  be  considered  together  because,  although 
eclampsia  may  very  exceptionally  occur  without  albuminuria, 
they  are  almost  invariably  associated.     This  association  is 
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indeed  so  marked  that  the  conclusion  cannot  be  avoided  tbat 
they  are  due  to  one  and  the  same  cause.  It  muBt,  however, 
always  be  borne  in  mind  that  the  majority  of  cases  of  albu- 
minuria terminate  favourably  without  the  supervention  of  , 
eclampsia  ;  but  it  may  I)e  said  that  the  higher  the  degree  of 
albuminuria  the  greater  ie  the  risk  of  edampsia. 

Strictly  speaking,  albuminuria  is  but  a  symptom,  and  in 
the  disease  which  is  conveniently  designated  '  the  albuminuria 
of  pregnancy  '  other  clinical  features  of  great  importance  are 
found  besides  the  presence  of  albumen  in  the  urine.  We 
must  be  careful,  therefore,  to  exclude,  in  addition  to  pre- 
esisting  renal  disease,  such  transient  causes  of  albuminuria  ae 
fatigue  and  dyspepsia,  which  may  give  rise  to  it  temporarily 
in  any  circumstances.  Albumen  due  to  these  causes  only 
occurs  in  traces.  Contradictory  statistics  have  been  published 
as  to  the  frequency  with  which  albuminuria  is  to  be  found  in 
pregnant  women,  the  proportion  varying,  according  to  different 
observers,  from  3  to  50  per  cent.  The  highest  rate  of  fre- 
quency occurs  in  parturient  women,  and  there  is  no  doubt 
tbat  in  a  large  majority  of  primlparte,  and  in  a  smaller 
proportion  of  multipara?,  traces  of  albumen  occur  in  the  urine 
during  normal  labour,  and  disappear  at  once  when  labour  is 
over.  This  condition  does  not  concern  us  at  present,  but  will 
be  referred  to  again  later  on.  Excluding  parturition,  the  rate 
of  fre(iuency  of  albuminuria  in  pregnant  women  probably 
does  not  exceed  3  to  5  per  cent.,  and  from  this  must  still  be  i 
deducted  cases  of  pre-existing  renal  disease  and  cases  of  j 
transient  functional  albuminuria.  It  will  therefore  be  i 
that  the  disease  we  are  considering  is  fairly  uncommon. 

Clinical    Features.—  The   albuminuria   of   pregnancy  is 
practically  confined  to  the  latter  half  of  the  period  of  gesta- 
tion, and  seldom  manifests  itself  earlier  than  the  sixth  month  I 
(twenty-sixth  week),  although  cases  of  eclampsia  at  the  fifth 
mouth  have  been  recorded.    It  is  much  more  frequent  in  primi- 
gravtda:  than  in  multipars.     Cases  differ  greatly  in  severity: 
in  some  the  only  symptom  is  a  moderate  amount  of  albumen 
in  the  urine,  which  disappears  under  treatment ;  or.  even  when 
persisting,   it   may   be    unaccompanied    by  other  symptoms,  ' 
and  may  not  interrupt  the  development  of  the  ovum  or  the  j 
course  of  pregnancy.     Every  case,  however,  requires  careinl  ] 
management,  for  the  risk  of  other  and  more  serious  symptomn  I 
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BOpervening  is  always  present.  Thus  Albuminuria  is  fre- 
quently accompanied  by  other  urinary  changes,  and  by  anfemia 
and  anasarca  ;  frequently  it  leads  to  death  of  the  ffttiis  in, 
utero  and  the  occurrence  of  premature  labour;  more  rarely 
it  leads  to  the  occurrence  of  retinitis  and  terminates  in 
convulsionB  (eclampsia).  These  conditions  must  now  be 
considered  in  more  detail. 

Urinary  Changes. — In  the  earlier  stages  of  the  affection 
the  urine  is  abundant,  pale,  of  low  specific  gravity,  and  con- 
tiiins  u  diminished  proportion  of  total  solids.  The  amount 
of  albumen  present  is  a  rough  indication  of  the  severity  of 
the  case.  There  may  be  but  a  trace ;  usually,  however,  the 
amount  ie  considerable  (ij  to  y'^r  P^i*  cent.  Esbach),  and  in  the 
worst  cases  of  all  -viz.  those  which  terminate  in  eclampsia — 
the  urine  usually  solidifies  on  boiling  when  tested  during  the 
eclamptic  seizm'es.  It  has  been  observed  that  a  large  pro- 
portion of  the  albumen  is  serum  globulin,  but  we  do  not  know 
the  significance  of  this  point,  and,  oning  to  technical  difficulties 
in  estimation,  the  exact  proportion  of  globulin  to  albumen  has 
not  been  worked  out  in  a  series  of  cases.  Of  more  importance 
the  occurrence  of  casts  which  can  usually  be  found ;  they 
hyaline  and  granular,  and  often  show  fatty  degeneration, 
and  white  blood-corpuscles  are  also  occasionally  foiuid. 
The  total  amount  of  urea  excreted  is  fairly  normal,  but  a 
diminution  usually  occurs  in  connection  with  eclampsia,  and 
a  fall  in  the  output  of  urea  is  an  important  premonitory 
sign  of  this  complication.  When  anasarca  is  marked,  the 
amount  of  urine  excreted  becomes  scanty,  while  in  eclampsia 
the  secretion  is  very  scanty,  and  may  even  be  suppressed. 
\  Anamia  and  .4 nasarca.— These  two  conditions  are  usually 
lUsociated,  and  it  is  rare  to  find  one  marked  without  the 
.other  being  almost  equally  so.  The  pallor  of  the  face  and 
mucouB  membranes  forms  one  of  the  most  striking  features 
of  these  eases,  and  gives  rise  at  once  to  the  suspicion  of 
albuminuria.  Severe  frontal  headache  often  occm-s  and 
imetimee  vomiting.  The  imasarca  affects  chiefly  the  lower 
itremities,  the  vulva,  and  the  abdominal  wall ;  it  is  said  to 
ir  also  in  the  face  and  upper  extremities,  but  with  such 
distribution  the  greatest  care  should  be  taken  to  exclude 
ronic  Bright's  diseiise.  The  pre-eclamptic  state  is,  however, 
Letimes  attended  with  pufiiness  of  the  eyelids.    The  cedema 
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of  the  lower  extremities  may  be  extreme,  and  sometimes  the 
labia  majora  become  greatly  enlarged,  so  as  to  interfere  with 
the  dilatation  of  the  vulva  daring  labour.  It  is  said  that 
anasarca  may  occur  to  a  marked  degree  without  albuminuria, 
or  that  it  may  appear  first,  but  this  is  unusual. 

Death  of  the  Foetus,  and  Premature  Labour, — A  heavy 
fcetal  mortality,  probably  over  50  per  cent.,  attends  the 
albuminuria  of  pregnancy.  It  is  largely  independent  of 
eclampsia.  The  foetus  perishes  in  utero,  and  the  ovum  is 
then  thrown  off,  either  at  once  or  within  a  few  weeks ; 
amelioration  of  the  general  symptoms  sometimes  follows  the 
death  of  the  foetus  even  when  it  is  retained  for  some  time 
in  the  uterus.  Often,  however,  a  living  premature  child  is 
born,  but  it  is  usually  undersized  and  feeble,  and  its  chance 
of  surviving  is  but  small.  Placental  disease  is  present  in 
a  considerable  proportion  of  these  cases,  and  appears  to  be 
an  important  factor  in  causing  the  death  of  the  foetus  and 
in  inducing  labour  prematurely.  This  disease  consists  in 
extensive  infarction  of  the  placental  substance— a  change 
which  will  be  again  referred  to  later  on  (see  p.  117), 

Eclampsia, — We  do  not  know  the  exact  proportion  of  cases 
of  albuminuria  which  terminate  in  eclampsia ;  it  is  probably 
small.  But  eclampsia  is  by  no  means  confined  to  cases  in 
which  there  has  been  previous  clinical  evidence,  of  longer  or 
shorter  duration,  of  the  existence  of  albuminuria.  Eclampsia 
accompanied  by  albuminuria  may  suddenly  supervene  in 
pregnant  women  who  have  previously  been  in  apparently 
good  health  ;  or  eclampsia  may  sometimes  come  on  in  this 
way  with  no  attendant  albuminuria.  The  convulsions  are 
indistinguishable  in  their  general  characters  and  course  from 
those  of  uraemia,  and  the  differential  diagnosis  from  the  former 
may  present  insuperable  difficulties.  Sometimes  eclampsia 
is  ushered  in  by  a  definite  pre-eclamptic  stage,  the  clinical 
recognition  of  which  is  of  great  importance  (see  p.  881). 
Eclampsia  is  most  commonly  met  with  as  a  complication 
of  labour,  and  the  consideration  of  its  clinical  features  and 
treatment  will  therefore  be  postponed  till  a  later  section. 

Pathological  Anatomy  of  Eclampsia. — Cases  of  albu- 
minuria are  rarely  fatal  unless  complicated  with  eclampsia ; 
the  pathology  of  the  albuminuria  of  pregnancy  has  therefore 
been  somewhat  difficult  to  elucidate,  but  abundant  evidence 
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has  now  been  accnniiilated  to  show  that  in  fatal  eases  ol 
eclampBifl  detinite  morbid  changes  occnr  in  the  kidneys,  and 
a  farther  series  of  changes  is  also  found  in  the  liver,  apl 
and  brain. 

Kidneys    and    Ureters. — The  most   important  changes 
occur  in  the  renal  cortex,  and  they  are  of  the  nature 
degeneration,  not  inflammation.    The  whole  kidney  is  enlarged, 
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the  oortex  swollen  and  pale ;  the  pallor  (aneemia)  appears  to 
be  due  to  vaao-motor  spasm  affecting  the  cortical  arterioles. 
Cloudy  swelling  with  granular  and  fatty  degeneration  of  the  epi- 
thelial cells  of  the  renal  tubules  is  apparent  on  microscopical 
examination^  (fig.  44).  Small  interstitial  ho'morrhagea  and 
areas  of  neurosis  are  also  found  in  the  cortex.  In  albuminuria 
without  eclampsia  the  degenerative  changes  occur,  but  not  the 
areas  of  hteraorrhage  and  necrosis ;  this  condition  is  often 
lied  the  pregnancy  kidney.    These  changes  are  transient, 


82  ABNORMAL  PREGNANCY 

and  are  believed  in  the  great  majority  of  cases  to  disiippear 
rapidly  after  liibour.  but  it  is  stated  that  the  condition  may 
occasionally  pass  into  true  parenchymatous  nephritis.  The 
rapid  disappearance  of  the  renal  chftnges  can  ot  coarse  be 
watched  by  observation  ot  the  urine  during  the  puerperium. 

In  a  certain  proportion  of  fatal  cases  of  eclampsia,  dilata- 
tion of  one  or  both  ureters  above  the  level  at  -which  they  cross 
the  pelvic  brim  has  been  shown  to  occur,  and  some  writers 
have  estimated  its  frequency  as  one  in  five.  The  unfavourable 
influence  of  this  change  upon  the  functional  activity,  and 
even  the  atructure,  of  the  kidney  is  obvious.  It  is  therefore 
a  factor  of  importance  in  the  causation  of  albuminuria,  but  it 
muat  be  regarded  as  a  contributory,  not  an  essential,  factor. 
It  is  most  frequently  found  in  primigravidie,  and  may  be  occa- 
sioned hy  the  uterus  itself,  or  by  direct  pressure  of  the  f<L'tal 
head  upon  the  ureter ;  for  we  know  that  in  the  last  two  to 
three  months  ot  pregnancy  the  foetal  head  occupies  the  pelvic 
brim  in  primi parse. 

Liver. — Changes  in  the  liver  are   practically  invariably 

present  in  fatal  cases  of  eclampsia.     Sometimes  these  changes 

are  only  to  be  found  on  microscopic  examination  ;  sometimes 

the  organ  is  enlarged  and  shows  multiple,  small,  subcapsular 

hffimorrhages ;    sometimes  it  is  small   and   bright  yellow  in 

colour,  like  the  liver  of  acute  yellow  atrophy.   Microscopically 

Ijureas  ot  liver-cella  are  found  to  l>e  undergoing  marked  granular 

nd  fatty  degeneration,  other  areas  are  markedly  necrotic,  inter- 

titial  hemorrhages  are  numerous,  and  there  are  numerouB 

mute  infarctions  due  to  embolism  or  thrombosis  of  branches 

l(rf  the  portal  vein.     The  changes,  in  fact,  resemble  in  a  striking 

r  either  those  found  in  iicute  yellow  atrophy,  or  in  oon- 

JiilitionB  ot  acule  septic  intoxication.  ^^H 

Spleen,— Ch&Dgea  in  this  organ  somewhat  similar  tot^^^| 

Eoond  in  the  liver  may  be  met  with  in  cases  ot  eclampsia.  ^^^| 

Brain.— Cerebral  hasmorrhages  rarely  occur  in  eclampua. 

Bliot  annmia  and  cedema  of  the  brain-substance  are  ot  frequent 

Fatux,~^\l   is   a    significant  fact   that   convulsions   may 

"1   the  child  born  ot   an  Gclaraplic  mother ;   usually, 

lowever,  it  is  bom  dead.      In  the  ta'tal   liver,  changes  re- 

those   described  in  the  maternal  liver,  have  been 

'•  with,  and  some  observers  state  that  they  can   always 


ETIOLOGY  OP  ECLAMPSIA  83 

be  found.  Banal  changes  also  occur,  but  it  is  difficult  to  dis- 
tinguish them  from  similar  changes  not  uncommonly  found 
in  tetuses  ^hich  die  from  other  causes  during  delivery. 

Etiology. — It  is  practically  certain  that  the  immediate 
cause  of  the  albuminuria  of  pregnancy  is  to  be  found  in  the 
degenerative  changes  in  the  renal  cortex.  Anasmia  of  the 
cortex  from  arterial  spasm,  directly  set  up  by  the  toxic  con- 
dition of  the  blood  circulating  through  the  kidneys,  is  probably 
the  first  change.  The  degenerative  changes  which  follow  lead 
to  albuminuria  and  the  formation  of  casts,  and  thus  the 
morbid  condition  of  the  maternal  blood  becomes  aggravated 
by  the  deficient  functional  activity  induced  in  the  kidneys. 
Dilatation  of  the  ureters,  when  present,  may  be  a  contributory 
factor  in  their  causation,  but  the  state  of  the  blood  is  prob- 
ably the  essential  factor  in  all  cases.  General  anaemia  and 
anasarca  may  also  be  explained  by  the  toxic  condition  of  the 
blood ;  and  the  same  explanation  will  obviously  account  for 
the  death  of  the  fcetus  in  utero,  through  direct  intoxication  or 
through  the  changes  induced  in  the  placenta.  The  precise 
nature  and  origin  of  the  morbid  condition  of  the  blood  must 
be  regarded  for  the  present  as  unsettled.  The  nature  of  the 
toxic  bodies  is  unknown,  but  they  are  in  all  probability  of 
maternal,  not  foetal,  origin ;  until  they  have  been  isolated 
further  information  will  be  difficult  to  obtain. 

The  causation  of  eclampsia  is  more  complex  than  that  of 
albuminuria.  It  is  probable  that  the  morbid  condition  of 
the  blood  steadily  increases,  gradually  inducing  changes  in 
the  liver  and  spleen,  and  when  the  toxaemia  reaches  a  certain 
height  convulsions  suddenly  supervene.  The  cerebral  changes 
found  after  death  are  probably  due  in  the  main  to  the  con- 
vulsions themselves.  The  toxaemic  theory  of  eclampsia  forms 
the  best  explanation  we  possess  of  the  great  majority  of  cases 
of  this  disease  ;  but  there  are  difficulties  in  the  way  of  accept- 
ing it  as  the  explanation  of  all  cases. 

Instances  occasionally  occur  in  which  eclampsia  is  not 
preceded  by  albuminuria,  and  in  which  no  recognisable 
changes  can  be  found  in  the  kidneys  on  post-mortem  examina- 
tion. Marked  changes  are,  however,  found  in  the  liver,  and 
it  has  been  suggested  that  these  cases  are  examples  of  toxasmia 
of  a  purely  hepatic  type.  If  this  suggestion  is  adopted,  then 
two  types  of    eclampsia  may  be  recognised — the  common 
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renal  type  in  which  the  kidneys  play  the  most  important 
part,  ami  the  rare  hepatic  or  gastro-hepatic  type  in  which 
the  liver  is  chiefly  concerned,  and  not  the  kidneys.  It  must 
be  admitted  that  this  view  has  not  yet  received  sufficient 
supjx)rt  to  warrant  its  general  adoption.  But  should  further 
obser\'ation  confirm  it,  then  possibly  it  may  be  found  that  the 
hepatic  type  will  also  comprise  those  cases  in  which  eclampsia, 
accompanied  by  marked  albuminuria,  suddenly  comes  on  with- 
out prerious  evidence  of  renal  disturbance. 

One  of  the  most  serious  obstacles  to  the  general  adoption 
of  the  toxemic  theory  is  that  in  a  considerable  proportion  ot 
oases  eclampsia  begins  after  bbour.  during  the  first  few  days 
— first  to  fourth— of  the  puerperium  vsee  p.  381V  Duhrssen 
found  that  out  of  IV^o  cases  '1-k  i^er  cent-  began  in  the  puer- 
lH?riiim  :  the  lowest  estimate  based  upon  a  sufficient  series  of 
cases  is  14  per  cent.  Now  clinical  observations  have  shown 
:ha:  rapii  improvemen:  in  :he  condition  of  the  kidneys  usually 
follows  Jeliverv  in  cases  ox  albaminuria.  and  it  is  believed  that 
the  toxic  condition  of  the  blxxi  speedily  disappears.  In  the 
cases  under  consiJeration  we  must  assume  the  continuance 
or  the  exacerbation  of  the  tox;vuii:\  after  lalvar.  This  presents 
great  di^oulties.  since  it  is  the  opivsite  of  what  usually 
occurs  :  l;;t  it  tn^y  l^e  s.u.i  tn.^t  these  oases  are  almost  equally 
di5:,i;lt  to  txy'.iin  uivn  .vny  other  the:ry  .:f  eclampsia  that 
has  ever  Veen  :^».:va::v•e^i.  C'.::-.i.\*>'.Iv  :hrT  :»re  seldom  severe, 
and  rarely  :V»t.il.  :in.i  we  k::.  .v  little  ::  their  special  post- 
mortem v'hira-jters. 

Mention  tn.tst  n:w  le  ni.v.ie  ::  :ther  thecries  which  have 
b«n  advinje-i  in  exvl.in:»ti;n  ::  evliunpfia-  The  older 
•heories  w^re  niAinlv  'i . ; ". .:  ;  ■ : *.  I:*. .r^aseu  intra-abdominal 
pres^urv:  w;^>  re^.ir-;e'i  .\s  :"-*.e  n::»:n  :.-..:t.:r.  ^nd  was  thought 
^.^  ac:  nivn  the  v.rttcr^.  :.r  ^h:.h  there  is  post-mortem 
evidence,  .r  v.ivn  the  >.::a1  v-:i::>.  ::r  -arhijh  there  is  none. 
The  vrcniVAT^itive  :r^.:\--:y  .:  i:?  :^Jv:■:.^renJe  in  primig 
and  in  Assoc:i::;n  with  -rr-enlArce-r:;:  ::  the  uterus 
rvcjried  as  ^n  iniivr:.^:::  >-vvo:t  :t  the  nirvrhinicAl  theory. 
As  wt  havt-  ?c\:n.  vr-ss.ire  ;.:•;::  :hr  Mretrr*  may  well  be  re- 
Tir^^a  is  A  :\  v.tr:V-.::.:rv  c.^.:>c  . :  the  rtn^l  .hin^s.  Increased 
AT^erti.  tens:;::  it:  i  VvAT.tmiA  h;*v-  ^ten  ilsc-  advanced 
"^f '■**'^t^.*  --  ^cL.^mvs:.^.  ;,jtt..:  .i.r-.v.tly  r.  the  irain:  but  as 
tees*?    c::.:o-.:-i:t:;:->   a:-    :  .->:.i:tt'v    y:-sent    in  pregnant 
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women,  the  frequency  of  eclampsia  ought  to  be  very  great  if 
this  explanation  is  correct. 

One  of  the  older  theories,  which  appears  to  have  been 
firfit  advanced  by  Virchow,  was  that  eelampgia  was  occasioned 
by  the  excess  of  waste  products  circulating  in  the  maternal 
blood,  derived  in  the  main  from  the  tcetal  products  of  meta- 
bolism. Clearly  this  is  hut  an  anticipation  of  the  modern 
theory  of  toxipmia,  the  chief  difference  being  that  in  the  old 
theory  the  toxic  products  were  fcetal,  in  the  modern  theory 
they  are  maternal. 

A  bacterial  cause  has  of  course  been  suggested,  hut  no 
satisfactory  isolation  of  an  organism  has  ever  been  made. 
In  this  connection,  however,  it  must  be  noted  that  there  is 
a  certain  amount  of  evidence  that  eclampsia  may  assume 
an  epidemic  form  ;  at  any  rate  its  occurrence  in  a  series  of 
cases,  followed  by  long  intervals  of  freedom  from  it,  has  been 
observed  in  several  maternity  hospitals. 

Insufficient  activity  of  the  thyroid  gland,  leading  to  de- 
ficiency of  iudothyrinin  the  tissues,  has  recently  been  advanced 
by  Nicholson  as  the  cause  of,  at  any  rate,  some  cases  of 
eclampsia.  This  substance  he  regards  as  important  in  con- 
trolling the  functions  of  hepatic  and  renal  elimination. 
The  suggestion  would  best  be  classed  as  a  variant  of  the 
toxfemic  theory  ;  but  it  rests  mainly  upon  speculative  reason- 
ing, reinforced  by  certain  clinical  observations  on  the  results 
of  administering  thyroid  extract  in  eclampsia  and  the  pre- 
eclamptic stage. 

Conclusions. — The  albuminuria  of  pregnancy  is  due  to 
degenerative  changes  in  the  renal  cortex,  probably  induced  by 
a  toxic  state  of  the  blood.  Eclampsia  is  in  the  majority  of 
cases  due  to  the  same  cause,  the  toxic  condition  of  the  blood 
■Jwing  extreme  ;  the  lesions  observed  in  the  kidneys,  liver,  and 
pleen  are  the  results  of  this  toxtemia.     Primigravidfe  are 

jcially  liable  to  it,  owing  in  the  main  to  the  severity  of  the 
rneral  physiological  disturbance  in  a  first  pregnancy.  The 
tftture  of  the  toxic  substances  is  unknown  ;  their  source  is 
latemal,  not  f<vtal.  A  contributing  factor  in  the  causation  of 
eclampsia  may  be  found  in  dilatation  of  the  ureters  from 
direct  or  indirect  pressiu-e.  There  is  no  reliable  evidence  of 
eclampsia  I>eing  caused  by  micro-organisms,  or  by  insufficiency 
Hrf  thyroid  secretion. 
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Treatment  of  the  Albuminuria  of  Pregnancy. — The 

early  recognition  of  the  occurrence  of  albuminnria  in  preg- 
nancy is  of  great  importance  both  to  the  mother  and  Ibe 
foFtUB.  Regular  examination  of  the  urine  every  month  during 
the  laet  three  months  of  pregnancy  in  the  case  of  a  primi- 
gravida,  whether  healthy  or  not,  ought  to  be  regarded  as  indis- 
pensable, in  order  to  obtain  the  earhest  indication  of  renal 
trouble.  The  importance  of  treating  albuminuria  lies  in  the 
fact  that  fiuch  treatment  ia  almost  always  successful  in  avei-t- 
ing  eclampsia,  and  must  be  insisted  upon  in  all  cases,  whether 
the  patient  is  obviously  ill  or  not.  During  the  course  of  the 
treatment  daily  estimations  of  the  total  urinary  secretion  and 
of  the  output  of  urea  ought  also  to  be  made,  for  a  fall  in 
the  excretion  of  urea  is  an  important  premonitory  sign  of 
eclampsia. 

The  treatment  consists  in  the  main  in  promoting  free 
action  of  the  various  organs  of  excretion  and  regulating  diet 
60  as  to  diminish  as  far  as  possible  the  work  thrown  upon  the 
digestive  organs,  especially  the  liver.  Milk  should  be  the 
staple  article  of  diet,  and  the  patient  should  take  from  three 
to  six  pints  daily,  but  except  in  the  worst  cases  fish  and 
chicken  may  be  added.  Alcohol,  meat,  and  rich  food  must, 
of  course,  be  forbidden.  In  a  severe  case  the  patient  should 
be  confined  to  bed.  Saline  purgatives  or  calomel  are  also 
useful ;  diuretics,  such  as  barley  water  or  Vichy  water,  in 
large  quantities,  or  simple  diuretic  di-ugs,  such  as  acetate  of 
potash  and  spiritus  jetheris  nitrosi,  are  usually  given.  The 
skin  should  be  kept  acting  freely  by  daily  sponging,  or,  if 
necessary,  hot-air  baths  ot  the  wet  pack.  Daily  injection  of 
considerable  amounts  (Oj  to  Oij)  of  normal  saline  solution 
into  the  rectum  has  been  found  very  useful,  acting  as  a 
powerful  diuretic.  In  a  severe  case  it  may  be  injected  eub- 
cutaneously  under  the  mamma  in  quantities  of  about  half 
a  pint,  when  it  acta  more  rapidly.  The  effect  of  treatment 
can  easily  be  watched  by  systematic  examination  of  the  urine, 
and  in  a  favourable  case  the  amount  of  albumen  will  diminish 
and  the  casts  disappear,  while  the  amount  of  urea  remains 
satisfactory ;  but  it  will  be  remembered  that  upon  milk  diet 
the  excretion  of  urea  is  naturally  below  normal.  The  anasarca 
will  also  diminish  greatly  if  the  patient  is  kept  in  bed.  If 
the  coarse  of  the  disease  cannot  be  controlled  in  this  way 
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the  prognosis  is  grave ;  the  foetus  will  probably  die  in  utero, 
or  premature  labour  may  come  on,  with  the  sacrifice  of 
the  life  of  the  child,  or  possibly  the  dreaded  complication  of 
eclampsia  may  supervene. 

The  induction  of  premature  labour  in  cases  which  resist 
medical  treatment  is  perfectly  justifiable  and  should  not  be 
delayed.  It  offers  an  escape  from  the  risks  of  eclampsia,  and, 
the  chances  of  the  foetus  being  already  seriously  jeopardised, 
the  question  can  be  weighed  almost  solely  with  reference  to 
the  interests  of  the  mother.  The  treatment  of  eclampsia  will 
be  considered  in  connection  with  the  complications  of  labour 
(p.  383). 


Hyperemesis  Gravidarum:   Pernicious  Vomiting. 

The  common  occurrence  of  nausea  and  vomiting  as  a 
symptom  of  normal  pregnancy,  present  usually  from  the 
second  to  the  fourth  or  fifth  month,  has  been  mentioned  on 
a  previous  page  (p.  55).  As  a  symptom  it  varies  greatly  in 
severity,  but  does  not  affect  the  patient's  health  and  has  no 
unfavourable  influence  upon  the  ovum.  The  disease  known 
as  hyperemesis  gravidarum  is  met  with  at  the  same  period  of 
gestation,  and  all  gradations  between  ordinary  morning  sick- 
ness and  the  worst  forms  of  this  disease  may  be  met  with. 
Great  divergence  of  opinion  has  been  expressed  upon  its 
causation,  and  it  has  gradually  become  evident  that  a  number 
of  different  conditions  have  been  included  and  described  under 
the  same  name.  Three  groups  of  cases,  the  causation  of 
which  is  essentially  different,  may  be  distinguished. 

First. — Such  conditions  as  gastric  ulcer,  gastric  cancer, 
alcoholic  gastritis,  cirrhosis  of  the  liver,  and  cerebral  disease 
— conditions  which  are  all  characterised  by  vomiting  — when 
occurring  in  association  with  pregnancy,  may  give  rise  to 
intractable  vomiting.  These  causes  must  therefore  be  ex- 
cluded by  careful  clinical  examination  before  the  case  can 
be  considered  as  an  example  of  vomiting  due  to  pregnancy. 
Occasionally  chronic  intestinal  obstruction  has  been  over- 
looked on  account  of  the  obtrusive  character  of  the  vomiting, 
and  the  case  treated  as  one  of  pernicious  vomiting,  with 
disastrous  results. 
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Second. — Severe  vomiting  in  pregnancy  may  be  dae  to 
hysteria.  As  a  rule,  hysterical  vomiting  does  not  lead  to  loss 
of  flesh,  but  wasting  is  often  associated  with  severe  forms  of 
neurasthenia  ;  and  in  pregnant  women  an  alarming  combina- 
tion of  the  two  symptoms  of  vomiting  and  loss  of  flesh  is 
sometimes  met  with  from  hysteria.  The  urine,  although 
diminished  in  quantity  from  vomiting  or  from  diminished 
intake  of  fluid,  remains  otherwise  healthy.  This  point  is  of 
great  importance  in  diagnosis.  Other  manifestations  of  hysteria 
are  often  present  in  such  cases,  and  even  in  their  absence 
the  true  nature  of  the  case  may  be  demonstrated  by  its  being 
curable  by  strong  mental  impressions,  by  hypnotic  suggestion, 
or  by  isolation.  It  is  well  known  that  in  women  of  neurotic 
temperament  the  tendency  to  hysterical  manifestations  is 
greatly  aggravated  by  pregnancy.  Numerous  cases  have  been 
recorded  in  which  hyperemesis  gravidarum  has  been  cured  by 
the  treatment  of  such  local  conditions  as  backward  displace- 
ment of  the  gravid  uterus,  laceration  and  erosion  of  the  cervix, 
&c.  Now  these  local  conditions  cannot  be  accepted  as  the  cause 
of  hyperemesis,  for  they  frequently  occur  in  pregnant  women 
without  leading  to  this  symptom,  and  hyperemesis  frequently 
occurs  when  they  are  absent.  To  say  that  the  vomiting  is 
'reflexly'  excited  by  such  pelvic  lesions  is  an  assumption 
for  which  no  warrant  exists.  The  cures  recorded  in  such 
circumstances  can  only  be  attributed  to  *  suggestion '—i.e.  the 
mental  effect  produced  upon  a  neurotic  patient  by  the  treat- 
ment adopted. 

Third. — In  this  group  no  cause  whatever  can  be  found 
for  the  vomiting  except  the  existence  of  pregnancy.  The 
worst  cases  of  all  are  of  this  class,  and  it  would  be  convenient 
to  restrict  the  term  'pernicious  vomiting'  to  them.  Only 
recently  has  light  been  thrown  upon  their  causation  by  the 
recognition,  in  fatal  cases,  of  lesions  in  the  liver  and  kidneys, 
closely  resembling  those  found  in  fatal  cases  of  eclampsia 
(see  p.  77).  Whitridge  Williams  states  that  while  in  eclampsia 
the  necrotic  and  degenerative  changes  begin  in  the  portal 
spaces  and  invade  the  hepatic  lobule  from  the  periphery,  in 
pernicious  vomiting  they  begin  in  the  centre  of  the  lobule. 
The  changes  in  the  kidneys  appear  to  be  the  same  as  those 
found  in  eclampsia.  It  is  therefore  highly  probable  that 
these  cases  are  due  to  toxemia ;  but  in  its  nature  this  toxaamia 
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differs  in  some  respects  from  that  of  eclampsia,  for  it  mani- 
fests itself  at  a  mach  earlier  period  of  pregnancy,  and  'gives 
rise  to  essentially  different  symptoms.  Whether  the  toxic 
bodies  have  a  different  source  we  do  not  know,  and  until  they 
have  been  isolated  and  their  constitution  determined,  further 
information  will  be  very  difficult  to  obtain. 

Associated  with  severe  vomiting  in  pregnancy  are  some- 
times found  such  conditions  as  uterine  displacements,  cervical 
laceration,  fibroid  tumours,  bydramnios,  hydatidiform  de- 
generation of  the  chorion,  and  decidual  endometritis.  This 
association  is  probably  merely  accidental,  and  nothing  but 
confusion  results  from  regarding  these  conditions  as  causal 
factors. 

Clinical  Features.  -  Cases  belonging  to  the  first  class  can- 
not be  considered  here  ;  the  essential  cause  of  the  vomiting  is 
the  organic  disease  which  is  present,  and  the  treatment  must 
be  appropriate  to  this  condition. 

In  cases  belonging  to  the  second  class  {neurotic  type)  vomit- 
ing is  at  first  the  only  symptom  of  disorder  which  is  to  be 
found  ;  the  tongue  remains  clean  and  the  temperature  normal, 
though  the  pulse  may  be  accelerated.  The  severity  of  the 
vomiting  varies  greatly  in  different  cases,  and  in  the  worst  it 
occurs  whenever  food  is  introduced  into  the  stomach.  The 
result  is  wasting  from  starvation,  and  the  patient  may  become 
much  emaciated  and  enfeebled.  Abortion  not  infrequently 
occurs  spontaneously,  and  in  the  exhausted  state  of  the 
patient  it  is  attended  by  serious  risks  from  haemorrhage  and 
sepsis.  The  vomiting  usually  ceases  immediately  upon  the 
evacuation  of  the  uterus. 

In  cases  of  trxxe pernicious  or  toxamic  vomiting  three  stages 
or  periods  may  be  described :  a  stage  of  vomiting  and  ema- 
ciation, a  stage  ot  fever,  and  a  stage  of  coma  or  delirium,  the 
latter  invariably  leading  to  a  fatal  termination.  These  stages 
cannot  always  be  definitely  recognised :  many  cases  terminate 
by  abortion  or  recover  under  treatment  before  the  third  stage 
is  reached.  Cases  in  the  first  stage  are  difficult  to  distinguish 
from  those  of  the  hysterical  type.  Vomiting  is  the  earliest 
symptom,  consisting  at  first  in  the  simple  rejection  of  food  by 
the  stomach,  either  immediately  or  soon  after  it  has  been  taken. 
Growing  rapidly  more  severe,  it  may  become  almost  incessant, 
bile-stained  fluid  being  thrown  up  in  large  amount,  and  the 
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patient  rapidly  beeomea  emaciated.  Intenae  thirst  and  severe 
epigastric  pain  are  complained  of.  The  urine  is  scanty  and 
contains  albumen,  numerous  casts,  and  Bometimea  blood, 
The  total  urea  output  ia  diminished,  while  the  ammonia 
efficient  is  raised  to  about  10  percent. ;  but  it  has  been  alreai 
pointed  out  that  the  latter  change  cannot  be  regarded 
direct  indication  of  toxiemia  (p.  77).  Then  fever  appears,  the 
temperature  rising  to  103"  or  104°  F.,  and  accompanying  it 
there  is  an  exaggerated  acceleration  of  the  pulse-rate  to 
120  or  140 — a  symptom  of  graver  significance  than  the 
rise  of  temperature.  The  tongue  becomes  dry  and  brown, 
the  teeth  collect  sordes,  diarrhcea  sets  in,  and  attacks  of 
syncope  may  occur.  If  at  this  stage  the  fa'tus  should  die, 
it  is  said  that  gradual  amelioration  of  the  symptoms  will 
occur  even  if  the  patient  should  not  immediately  abort- 
Abortion  is  attended  with  serious  risks,  but  if  the  patient 
survives  them  it  invariably  arrests  the  disease.  Should  the 
ease  go  from  bad  to  worse,  delirium  and  coma  occur ;  syn- 
copal attacks  become  more  severe ;  vomiting  may  cease,  but 
if  it  continues  the  vomited  matter  contains  blood,  and  a 
fatal  termination  is  then  almost  inevitable.  It  will  be 
noticed  that  in  the  later  stages  certain  points  of  resemblance 
to  eclampsia  are  met  with  in  the  condition  of  the  urine,  and 
the  presence  of  coma ;  these  points  must  be  considered  in 
relation  to  the  post-mortem  appearances,  which,  as  has  been 
said,  closely  resemble  those  of  eclampsia.  Sometimes  the 
disease  runs  a  fatal  course  in  a  month  or  six  weeks,  but  in 
less  severe  cases  its  duration  may  be  much  longer.  The 
mortaUty  of  pernicious  vomiting  is  computed  at  60  to  60  per 
cent. 

DiagnoUs.—\i  m  of  great  practical  importance  to  dis- 
tinguish cases  of  the  neurotic  class  from  those  of  true 
pernicious  vomiting.  In  both  there  may  be  severe  or 
continuous  vomiting,  progressive  loss  of  weight,  rapidity  of 
the  pulse,  and  scanty  urine.  But  any  case  in  which  albumen, 
blood,  or  casts  appear  in  the  urine,  or  in  which  considerable 
rise  of  temperature  occurs  (102°  to  104°  F.)  should  be 
regarded  as  toxamio,  and  treated  as  such. 

Tff.atment. — Before  treatment  is  begun  the  greatest  care 
should  be  exercised  in  excluding  any  organic  disease  to  which 
the  vomiting  may  be  due,  and  in  eatabliahing  the  diagnoeia 
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of  pregnancy.  Time  may  be  required  to  distinguiBh  the 
hysterical  type  from  the  true  perniciouB  vomiting;  when  the 
hysterical  factor  is  obvious  the  patient  should  he  isolated 
from  her  friends  and  placed  in  charge  of  an  experienced 
Enrae,  Cases  of  moderate  severity  should  be  treated  by  con- 
finement to  bed,  and  restriction  of  food  to  peptonised  milk ; 
if  even  this  is  not  retained,  rectal  alimentation  should  be 
practised  tor  three  to  four  days,  during  which  nothing  what- 
ever should  be  introduced  into  the  stomach.  If  the  vomiting 
persists,  or  returns  when  stomach  feeding  is  resumed,  the 
following  remedies  are  probably  the  most  useful ;  hypodermic 
injections  of  morphia,  one-minim  doses  of  tincture  of  iodine 
every  hour,  bismuth  with  hydrocyanic  acid,  cocaine,  and 
oxalate  of  cerium.  Sinapisms  applied  to  the  epigastrium,  and 
ice-bags  to  the  spine,  have  been  found  useful.  If  the  view 
be  taken  that  the  case  is  one  of  the  toxamic  type,  in  addition 
to  the  above,  rectal  or  subcutaneous  injections  of  normal 
saline  solution,  repeated  two  or  three  times  a  day,  are  of 
service,  but  dietetic  and  medicinal  treatment  will  only  succeed 
in  mild  cases. 

The  obstetric  treatment  consists  in  the  induction  of 
abortion.  The  evacuation  of  the  uterus  always  arrests  the 
vomiting  almost  immediately ;  no  better  proof  could  be 
desired  of  the  dependence  of  the  disease  upon  pregnancy. 
There  appears  to  be  no  reason  why  induction  of  abortion,  if 
undertaken  In  time,  should  not  be  a  safe  and  easy  means  of 
arresting  the  disease,  but  the  statistics  of  induced  abortion 
are  extremely  unfavourable.  This  is  probably  due  in  the 
main  to  the  condition  of  the  patient  becoming  desperate  from 
delay  before  induction  is  resorted  to.  Lepage  was  able  to 
report  66  per  cent,  of  recoveries  in  a  series  of  thirty-two  recent 
cases  in  which  induction  was  practised,  but  even  this  high 
mortality  compares  favourably  with  results  published  by  pre- 
vious observers.  Induction  should  be  advised  before  the  febrile 
stage  is  reached ;  if  vomiting  persists  in  spite  of  medicinal 
and  dietetic  treatment,  and  is  accompanied  by  a  rapid  pulse, 
marked  emaciation,  and  the  presence  of  albumen  in  the  urine, 
the  patient's  life  is  in  great  danger,  and  there  need  be  no  hesi- 
tation at  this  stage  in  advising  that  pregnancy  should  he  ended, 
without  waiting  for  the  appearance  of  symptoms  of  greater 
gravity. 
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The  methods  by  which  abortion  may  be  indaced  will  be 
conHidered  in  a  later  section. 


Reflex   Disorders  of  Pregnancy 

Certain  minor  disorders  often  associated  with  pregnancy 
may  be  mentioned  under  this  heading,  although  their  de- 
pendence upon  reflex  irritation  is  a  matter  of  assumption. 
Ptyalism  is  sometimes  extremely  troublesome  in  the  early 
months  of  pregnancy,  during  the  period  at  which  morning 
Hickness  usually  occurs.  It  may  be  associated  with  hyperemesis, 
and  is  by  some  writers  regarded  as  a  manifestation  of  toxaemia. 
Pruritus  limited  to  the  external  genital  organs  is  of  fre- 
quent occurrence  during  pregnancy,  and,  although  trouble- 
some, is  never  of  grave  importance.  Sometimes,  however, 
general  pruritus  affecting  the  skin  of  the  entire  body  occurs  ; 
it  may  be  associated  with  eruptions  of  erythematous  or 
eczematous  type,  or  the  skin  may  be  unaffected  in  appear- 
ance. General  pruritus  may  lead  to  serious  consequences 
from  sleeplessness  and  exhaustion  due  to  ceaseless  irri- 
tation. Mental  Disturbances. — The  liability  of  neurotic 
women  to  exacerbations  of  hysteria  during  pregnancy 
has  been  already  referred  to.  Minor  disturbances,  such  as 
sleeplessness,  restlessness,  and  perversions  of  the  appetite 
(longings),  may  also  be  met  with  ;  when  insanity  occurs  it  is 
usually  in  single  women,  and  is  attributed  largely  to  mental 
distress  and  apprehension  (see  p.  448). 


Backward  Displacement  of  the  Gravid  Uterus 
(Retroversion,  Retroflexion) 

In  the  majority  of  cases  this  condition  results  from  the 
occurrence  of  conception  in  a  uterus  which  is  already 
retroverted  or  retroflexed ;  more  rarely  a  normally  placed 
uterus  becomes  displaced  during  the  first  or  second  month 
of  pregnancy  by  a  fall,  a  violent  muscular  effort,  or  by  over- 
distension of  the  bladder.  Unless  a  history  of  such  occur- 
rences as  these  can  be  obtained,  there  is  no  means  of 
distinguishing  between  the  two  modes  of  origin.  The 
jptinction  between  retroversion  and  retroflexion  is  not  of 
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practical  otility,  and  no  fLttempt  need  be  made  to  consider 
them  separately. 

Backward  displacement  rarely  gives  rise  to  eymptoms 
oiitjl  the  end  of  the  thii-d  month  has  been  passed  (thirteenth 
week),  and  the  symptoms  which  then  appear  are  simply 
mechanical   in    their    origin.      At    this    period   the    gravid 
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utems  is  nearly  globular  in  shape,  having  a  diameter  of  from 
34  to  4  inches  (fig.  31) — i.e.  it  is  nearly  as  large  as  the  iielvic 
L  cavity  in  the  living  subject.  It  therefore  exerts  pressure  upon 
^m  the  pelvic  contents,  giving  rise  to  pain  and  interference  with 
^B  the  tanctions  of  the  bladder  and  rectum.  The  prominent  and 
^B  characteristic  symptom  is  retention  of  urine,  either  absolute 
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nditioQ  known  as  sacculation  of  the  uterus.     This  baa 
len  known  to  persiflt  until  term,  and  not  to  interfere  with 
normal  delivery.     More  commonly  abortion  takes  place  if  the 
displacement  remaina  uncorrected. 

Serious  results  may  ensue  if  the  uterus  becomes  incar- 
cerated. The  word  '  incarceration  '  is  loosely  employed,  and 
has  no  precise  significance,  but  it  may  conveniently  be  used  to 
denote  any  serious  mechanical  obstacle  to  reposition,  such  as 
pelvic  contraction,  especially  of  the  j!ai  variety  (see  p.  285), 
and  peritonitic  adhesions  involving  the  uterus,  which  may 
have  been  in  existence  at  the  time  of  conception,  or  may 
have  developed  during  the  pregnancy.  Such  cases  as  these, 
when  unrelieved,  may  become  complicated  by  (1)  rupture 
of  the  bladder ;  ('2)  cystitis  ;  (3)  gangrene  and  exfohation 
of  the  vesical  mucous  membrane ;  (4)  uremia  or  surgical 
kidney.  With  any  of  these  complications  prognosis  is  very 
grave. 

Diagnosis. — The  occurrence  of  marked  disturbance  of  the 
functionsof  the  bladder  in  association  with  three  or  four  months' 
amenorrhtea  should  always  raise  the  suspicion  of  backward  dis- 
placement of  the  gravid  uterus,  and  it  must  be  remembered  that 
troublesome  frequency  of  micturition  with  alight  incontinence 
may  be  the  only  symptom  to  which  the  over-distended  bladder 
igives  rise.  Sudden  inaliility  to  pass  water  always  brings  the 
itient  to  seek  immediate  relief ;  but  frequency  and  slight 
incontinence  when  unassociated  with  pain  are  often  disregarded 
by  her,  and  sometimes  misinterpreted  by  her  medical  atten- 
dant. Careful  abdominal  and  vaginal  examination  are  required 
to  determine  (1)  the  state  of  the  bladder,  (2)  the  position  of 
the  uterus. 

On  abdominal   examination    an  over-distended   bladder 

iveaU  itself  as  a  soft,  non-tender,  fluctuating  swelling,  super- 

ial  in  position,  and  reaching  well  above  the  umbilicus  in 

:treme  cases.     Its  size  alone  will  serve  to  distinguish  it 

im  the  gravid  uterus  at  the  third  or  fourth  month.     Any 

ubt  will,  of  course,  be  dispelled   by  passing  the  catheter. 

'ntil  the  bladder  has  been  evacuated,  nothing  further  can 

detected   on   abdominal   examination.     Signs   of   activity 

in   the  breasts  should   be  noted  as  being  presamptive   of 

pregnancy. 
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On  vaginal  examination  the  conditions  wUl  be  found  whicli 
sre  shown  in  fig.  45.  The  first  point  which  attracts  attention 
is  the  forward  bulging  of  the  posterior  vagina)  wail,  dne  to 
depression  of  the  floor  of  the  ponch  of  Doaglas,  and  fiUing 
up  of  the  eacral  hollow  by  the  body  of  the  uterus,  which 
is  felt  as  a  smooth,  tenae,  elastic  swelling.  The  next  point 
to  be  noticed  is  the  inaccessibility  of  the  cervix,  which 
cannot  be  found  at  the  usual  level,  but  lies  high  up  behind 
the  symphysis  pubis.  Often  the  posterior  lip  alone  can  be 
reached,  and  sometimes  the  cervix  is  entirely  inaccessible  to 
toQch  without  employing  anfesthesia  for  the  examination. 
The  greater  the  degree  of  flexion  present,  the  easier  will  it 
be  to  reach  the  ceniix  ;  in  a  simple  retroversion  the  external 
08  may  lie  well  above  the  level  of  the  upper  border  of  the 
symphysis.  Alter  evacuation  of  the  bladder  the  bi-manual 
examination  will  show  that  the  swelling  felt  through  the 
posterior  vaginal  wall  is  the  gravid  uterus,  and  examination 
per  rectum  will  allow  of  much  more  complete  palpation  of 
the  displaced  titeras  than  the  vaginal  examination.  Con- 
firmatory signs  of  pregnancy  may  be  found  in  softening  of  the 
cervix  and  pari>le  discoloration  of  the  mucous  membrane  of 
the  vulva.  Finally  an  attempt  should  be  made  to  estimate  the 
mobility  of  the  uterus,  by  endeavouring  to  hft  it  upwards  and 
forwards  in  the  pelvic  axis  with  the  examining  finger.  The 
presence  of  pelvic  contraction  should  not  be  overlooked  as  a 
cause  of  incarceration  ;  adhesions  are  very  difficult  to  diagnose, 
and  their  presence  will  not,  as  a  rule,  be  suspected  until  it  is 
found  that  some  unexpected  obstacle  to  replacement  exists. 

Differential  Diagtwsi.f. — There  are  only  two  conditions 
which  may  I>e  said  closely  to  resemble  retroversion  of  the 
gravid  uterus — viz.  pelvic  h hematocele  (almost  always  due  to 
extra-uterine  gestation),  and  a  fibroid  tumour  in  the  posterior 
uterine  wall.  The  former  will  be  considered  in  a  subsequent 
section  ("see  p.  133).  With  regard  to  the  latter,  the  differential 
diagnosis  is  easy  if  the  fibroid  uterus  is  not  gravid,  but  very 
difficult  if  pregnancy  has  occurred ;  in  the  latter  case  the 
physical  signs  may  so  closely  resemble  those  of  a  retroverted 
gravid  uterus  as  to  deceive  the  most  experienced  clinical 
observer.  The  following  symptoms  usually  afford  valuable 
Aid  in  distinguishing  these  conditions,  as  may  best  be  indi- 
cated in  a  table  thus  : 
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Normnl 
I      menorrhiigii 
lis.  Signs  Dt  pregnancy  in    OccobI 


B  >•  il«t«iitioii  of  nriiM 


So  signs  of  pregnancy  ii 
Cetvix  and  Vulva 

B«tention  at  arlne 


Amenorrhiea  or  slight 
irregular  hemorrhage 

Signs  of  pregnancy  in 
Breasts  (prim [gravida), 
Vulva,  and  Cervix 
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The  great  majority  of  fibroids  are  hard  and  quite  unlike 
'the  gravid  uterua  in  coneistence,  but  sometimes  these  tumours 
become  softened  from  oedema  or  cyatic  degeneration  ;  and 
although  multiple  libroids  cause  the  outline  of  the  uterus  to 
become  irregular,  a  single  interstitial  or  submucous  growth 
will  cause  a  symmetrical  enlargement  not  unlike  that  of 
jiregnancy.  Softening  of  the  cervix  is  often  delayed  when 
pregnancy  occurs  in  a  fibroid  uterus  (see  p.  144).  These  facts, 
together  with  the  tendency  of  fibroids  occupying  the  posterior 
uterine  wall  to  occasion  retention  of  urine,  are  the  chief  causes 
of  the  difficulties  in  diagnosis.  The  immediate  treatment  of 
I.  and  III.  being  the  same,  their  differential  diagnosis  is  not 
mt  great  practical  importance. 

Other  swellings,  such  as  a  small  ovarian  cyst,  are  not 
infrequently  found  oe^npying  the  pouch  of  Douglas  and  dis- 
placing the  cervix  forwards  against  the  symphysis  pubis. 
They  seldom,  however,  cause  retention  of  urine,  for  the  reason 
ifaat  they  do  not  occasion  that  elongation  of  the  urethra  to 
hich  retention  is  largely  due  in  the  case  of  the  retroverted 
gravid  uterus.  The  differential  diagnosis  can  usually  be  made 
by  localising  the  uterus,  which  will  be  found  to  be  of  normal 
-fliise  and  to  lie  in  front  of  the  swelling,  and  distinct  from  it. 
None  of  the  signs  or  symptoms  of  pregnancy  will  be  met  with. 

Treatment. — When  backward  displacement  is  discovered 
early  in  pregnancy,  before  the  onset  of  symptoms,  it  is  best  to 
leave  matters  alone,  for  spontaneous  ascent  of  the  uterus  will 
probably  occur  before  long,  while  attempts  at  replacement 
,Brc  likely  to  cause  abortion.  After  retention  of  urine  has 
occurred,  the  essential  point  in  treatment  is  to  evacuate  the 
bladder  with  the  catheter.  This  may  have  to  be  done  in  the 
first  place  for  diagnosis.  If  the  patient  is  kept  in  bed  for  a 
lew  days  and  the  catheter  regularly  used  three  or  four  times 
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in  tventy-foor  hoars,  spontaneoos  ascent  ot  the  ntems  into 
its  proper  position  often  occurs  vithout  anything  else  being 
done.  In  many  cases  some  artificial  means  of  replacement 
will,  however,  be  required. 

Methods  of  BeplacemenL — The  two  chief  methods  made 
use  ot  are :  (1)  manipnlation  aided  by  postnre,  anesthesia,  or 
prolonged  rest ;  (2)  continnooB  pressore. 

(1)  Manipulation.~1he  simplest  application  of  this 
method  is  to  place  the  patient  in  Sims's  position  and,  the 
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bladder  having  been  evacuated,  to  endeavour  to  push  the 
fundus  upwards  and  forwards  in  the  direction  of  the  axis  ot 
the  pelvic  brim ;  this  mny  be  done  with  two  fingers  passed 
into  the  vagina,  or  with  the  index  finger  in  the  vagina  and 
the  middle  finger  in  the  rei:tum,  which  allows  of  pressure 
)>eing  more  ofTectively  ai)i)hed  to  the  retroverted  fundus. 
Further  aid  may  also  \>e  obtained  by  seizing  the  posterior  lip 
of  the  OH  externum  with  a  volBellii  and  drawing  it  down- 
wards while  the  fiiii;ers  pufih  tlie  fundus  upwards.  This, 
however,  will  not  succeed  unless  the  patient  is  tolerant  of  pain 
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L  and  will  aroid  straining.  When  the  fundus  has  been  raised 
I  above  the  pelvic  brim,  the  cervis  should  be  pushed  back 
towards  the  sacral  hollow  and  the  body  drawn  forwards 
'  towards  the  pubes  with  the  external  hand.  Precisely  the  same 
manoeuvre  may  he  attempted  with  the  patient  in  the  knee-elbow 
or  the  knee-chest  (geuu-pectoral)  position  (fig,  46),  which 
brings  iji  the  aid  of  gravity  lo  a  greater  extent,  the  uterus 
tending  to  fall  towards  the  dependent  abdominal  walls.  If 
an  anffisthetic  is  administered  so  as  to  abolish  completely  the 
muscular  reflexes,  manipulation  will  often  succeed  after  being 
employed  unsuccessfully  without  it.  The  position  of  the 
patient  ia  unimportant  when  under  aniesthesia.  Even  when 
manipulation  fails  at  first,  it  may  succeed  after  a  few  days'  rest 
in  bed,  aided  by  saline  purgatives  and  hot  vaginal  douching. 

tin  Sims's  position  the  patient  lies  on  her  left  side  with 
the  left  arm  behind  her,  and  both  knees  drawn  up  to  the 
abdomen,  the  right  higher  than  the  left.  The  knee-elbow 
and  knee-chest  positions  will  be  more  fully  described  in  a 
later  section  (see  p.  281). 

(2)  Continuous  PrcssM)-e.— This  method  is  applied  by 
passing  into  the  vagina  the  hydrostatic  dilator  known  as  the 
Champetier  bag  (see  p.  484),  distending  it  with  air  or  wat«r 
(preferably  the  former),  and  allowing  it  to  remain  for  a  period 
of  six  hours  at  a  time.  This  continuous  elastic  pressure  from 
below,  when  applied  intermittently  for  a  few  days,  sometimes 
succeeds  after  manipulation  has  failed,  but  it  causes  consider- 
able pain  and  distress. 

Casds  which  resist  these  methods  of  replacement  are  very 
uncommon,  and  are  due  either  to  contraction  (flattening)  ot 
the  pelvic  brim  or  to  the  presence  ot  adhesions.  In  the 
former  condition  spontaneous  abortion  will  in  all  probability 
occur  ;  in  the  latter  it  is  best  to  allow  the  gestation  to  continue 
to  term,  when  there  is  good  hope  of  spontaneous  delivery 
taking  place. 

Anteflexion  of  the  Gravid  Uterus.— During  the  Inst  three 
or  four  months  of  pregnancy,  when  the  uterus  is  imperfectly 
Bapported  by  the  las  abdominal  walls  so  often  found  in  a  multi- 
para, the  fundus  tends  to  fall  forwards,  producing  unusual 
protrusion  ot  the  abdomen.  This  may  become  exaggerated 
by  tbe  uterus  passing  between  the  recti  muscles,  when  they 
lift  ve  become  separated  from  one  another  by  a  distinct  interval ; 
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the  uterus  being  then  supported  only  by  the  cutaneous  struc- 
tures of  the  abdominal  wall,  the  fundus  may  come  to  lie  at  a 
lower  level  than  the  symphysis  pubis,  producing  the  condition 
called  pendulous  belly  (fig.  47).  The  same  condition  may 
result  from  or  be  exaggerated  by  extreme  pelvic  contraction, 
preventing  the  descent  of  the  foetus  into  the  pelvic  brim  ;  or 
spinal  curvature,  displacing  the  uterus  forwards.     It  naturally 

causes  considerable  discomfort  when 
the  patient  is  in  the  erect  position,  and 
if  uncorrected  may  lead  to  rupture  of 
the  uterus  during  labour.  Occasion- 
ally an  atyi)ical  form  of  anteflexion 
results  from  previous  fixation  of  the 
uterus  by  hysteropexy  or  vaginal  fixa- 
tion. The  treatment  during  preg- 
nancy consists  in  wearing  a  strong 
well-fitting  abdominal  belt. 

Prolapse  of  the  Gravid  Uterus. — 
A  completely  prolapsed  uterus  (proci- 
dentia) very  rarely  becomes  gravid.  If 
pregnancy  should  occur,  sjK)ntaueous 
ascent  usually  takes  place  about  the 
third  month  ;  but  the  uterus  may  be- 
come *  incarcerated,'  when  spontaneous 
abortion  will  almost  inevitablv  occur. 
Minor  degrees  of  prolapse  of  the  uterus 
are  frequently  met  with  in  pregnancy  ; 
they  only  require  treatment  during  the 
first  three  or  four  months,  as  after  this 
period  the  uterus  has  risen  into  the 
abdomen  and  is  supported  by  the  pelvic 
brim.  A  ring  i>es8ary  of  suitable  size 
is  generally  successful. 

Hernia  of  the  Gravid  Uterus. — 
Very  rarely  the  uterus  forms  part  of  the 
contents  of  an  inguinal  hernia,  and  in 
that  position  it  has  been  known  to  become  gravid.  This  con- 
dition is  naturally  more  likely  to  affect  a  bicornute  uterus,  one 
horn  l)eing  drawn  into  the  hernial  sac.  Sometimes  also  the 
gravid  uterus  may  enter  the  sac  of  an  umbilical  or  a  ventral 
hernia  ;  but  this  is  rare,  as  the  uterus,  by  the  time  it  reaches 
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being  caused  in  the  same  way  as  anasarca.  Hmmorrhoids 
are  often  produced  or  aggravated  daring  the  later  months 
of  pregnancy.  Cramp  in  the  moscles  of  the  legs,  either 
Epontaneoas  or  when  walking,  is  often  very  troableeome 
daring  the  last  few  weeks,  and  is  probably  dae  to  pressure 
upon  the  nerves  of  the  lumbo-sacral  plexus. 

The  treatment  of  these  pressure-symptoms  consists,,  in 
the  main,  of  rest  in  a  horizontal  position.  In  eases  of 
oedema  careful  examination  of  the  urine  must  of  course  be 
made,  as,  if  albumen  is  present,  the  aspect  of  the  case  is 
entirely  altered.  Varicose  veins  of  the  vulva  do  not  rupture 
spontaneously ;  but  from  injury  during  pregnancy,  or  from 
laceration  in  delivery,  may  give  rise  to  serious  hemorrhage. 
It  is  Ixftter  not  to  undertake  operations  upon  varicose  veins 
or  hemorrhoids  during  pregnancy,  as  continuation  of  the 
pressure  prevents  a  satisfactory  result. 

Uterine  Moles 

The  term  '  mole '  is  applied  to  an  ovum  destroyed  by 
pathological  conditions  atfecting  its  coverings  during  the 
early  months  of  gestation.  Two  kinds  are  recognised,  the 
hlood  Moh.  and  the  Hydatidiform  Mole,  and  both  may  occur 
in  either  uterine  or  extra-uterine  gestation.  Moles  are  often 
col^yjui'illy  termed  *  False  Conceptions.' 

1.  The  Blood  Mole  (, Synonyms :  Carneous  or  Fleshy  Mole, 
ll'd-Mih.XhUi'X  Mole'.  -The  blood  mole  results  from  the  destruc- 
t-or.  of  iJie  ovum  hv  progressive  or  recurrent  htemorrhage, 
u-zr-xWy  but  not  invariably  occurring  before  the  formation  of 
ti'je  jJa<:enta — ij:.  during  the  first  three  months  of  pregnancy, 
'i  he  general  htructure  of  the  ovum  at  this  period  is  shown  in 
Wur-,  '-9  and  14.  It  is  completely  enveloped  in  the  thick,  very 
vn'/'Mlar,  decidual  membrane  ;  the  chorion  is  separated  from 
ihi-.  rneinbrane  by  a  narrow  space  continuous  around  the 
whole  ovum,  t'rrined  the  chorio-decidual  space;  this  space 
c/^/.raifi-.  jtiiiU:niii\  blood  and  is  traversed  by  the  delicate 
\tr-^ii':u\u[!^  villi  whioli  spring  from  the  outer  surface  of  the 
i:)ihn'ju,  ii.iA  home  of  which  are  loosely  attached  by  their 
tipr  t//  the  decidua  ''s*  e  p.  24).  The  morbid  process  starts  in 
inituhrnni'j*:  from  niatM'nal  vessels  into  the  decidual  tissues, 
lo]]ov.ed    bv  eitrava-jtition  of  blood  into  the  chorio-decidual 
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space,  which  will  break  up  and  destroy  the  delicate  villi  at  the 
affected  spot  (fig.  49).    A  sudden  and  extensive  haemorrhage 
of  this  kind  would  no  doubt  cause  rupture  of   the  decidua 
capsularis,  or  complete  detachment  of  the  ovum,  both  of  which 
accidents  would  quickly  lead  to  abortion.    But  the  blood  mole 
is  formed  by  repeated    slight   hemorrhages,  or  by  a  single 
slowly  progressive  hsemorrhage,  which  does  not  cause  rup- 
ture of  the  protective  decidual  covering  of  the  ovum.     The 
effused  blood  is  free  to  surround  the  ovum,  more  or  less  com- 
pletely, by  following  the  chorio-decidual  space  ;  hemorrhage 
sometimes  starts   independently  at  different  spots  (fig.  49). 
The  result  is  the  more  or  less  complete  destruction  of  the 
chorionic  membrane  and  its  villi.     The  amnion,  being  very 
elastic,  is  able  to  resist  the  external  pressure  to  which  it  is 
subjected;   consequently  the  amniotic  sac   is  usually  found 
free  from  blood  in  these  cases.     The  foetus  perishes  and  may 
be  completely  absorbed  ;   sometimes  it  remains  and  is  found 
more  or  less  disorganised  by  maceration  in  the  liquor  amnii. 
Occasionally,  however,  the  amnion  is  totally  destroyed.     The 
effused   blood   is   usually  unequally  distributed   around    the 
ovum,   and   forms   an   irregular    series  of    abrupt   polypoid 
elevations  (fig.  50),  covered  by  the  amnion,  with  deep  inter- 
vening sulci;  this  causes  marked  distortion  and   narrowing 
of  the  amniotic  cavity. 

In  figs.  49  and  50  two  stages  in  the  formation  of  a  blood 
mole  are  shown ;  the  drawings  were  made  from  nature  in  cases 
of  tubal  gestation,  and  therefore  they  illustrate  primarily  the 
mode  of  formation  of  a  tubal  mole  ;  but  the  process  is  probably 
identical  with  that  which  occurs  in  the  uterus.  Oppor- 
tunities of  examining  a  uterine  mole  i/t  situ  very  seldom 
occur,  but  in  the  case  of  a  tubal  mole  they  are  fairly  common, 
as  gravid  tubes  are  usually  removed  by  operation.  In  fig.  49 
haemorrhage  has  occurred  at  two  distinct  areas  of  the  chorio- 
decidual  space ;  the  effused  blood  is  bounded  internally  by 
the  unruptured  chorionic  membrane,  and  within  this  by  the 
amnion.  As  there  is  Uttle  or  no  decidual  formation  in  the 
gravid  tube,  the  haemorrhage  appears  to  be  limited  externally 
by  the  tube- wall.  The  amniotic  sac  and  the  embryo  appear  tc 
be  unaffected.  In  fig.  50  a  later  stage  of  the  process  is  shown. 
Extensive  haemorrhage  has  occurred,  which  entirely  surrounds 
the  ovum ;  it  is  limited  internally  by  the  amnion  alone,  and 
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the  amniotic  sac  is  small  and  distorted,  bnt  still  contains  a 
trace  of  the  body  of  the  embryo ;  the  chorionic  membrane 
has  been  completely  destroyed.  Irregular  protuberances  with 
intervening  sulci  are  seen  on  the  amniotic  aspect.  The 
hemorrhage  is  almost  entirely  maternal  in  origin  ;  no  doubt 
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some  admixture  of  fa>tal  blood  also  occurs,  but  its  amount 
must  be  inconsiderable,  owing  to  the  small  size  of  the  embryo 
at  this  period.  A  blood  mole  discharged  in  a  fresb  condition — 
i.e.  soon  after  the  occurrence  of  the  hiemorrhage—  is  sometimes 
called  an  apoplectic  ocum. 

An  ovum  thus  destroyed   may  Ire  retained  t«  utero  for 
ly  weeks  or  months ;   the  effused  blood  then  undergoes 
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lonsolidation  from  absorption  of  its  Quid  conetituents,  and  the 

I  of  the  dead  ovum  bec^omes  firm  and  '  Seshy  '  in  consistence 

hcarneous  or  fleshy  mole,  fig.  51),     On  section,  the  wall  of  the 

Icameous  mole  is  sometimes  seen   to   be  partially  kminated, 

indicating  that  it  has  been  formed  by  repeated  hiemorrbages  ; 


iometimes  strands  of  fibrous  tissue  traversing  it  can  be  recog- 
Bised,  indicating  remains  of  the  chorion.  On  microscopic 
tnmination  degenerated  chorionic  villi  imbedded  in  blood- 
l|Jot  will  be  found  in  it.  In  a  certain  number  of  fleshy  moles 
There  is   a   marked   disproportion    between  the   size   of   the 

iDmiotic  cavity  and  the  stage  of  development  of  the  fcetus. 

"Ilia   is   well  shown   in    fig,  51,  where   the  fittus 
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8  mm.  in  length  (8-4  weeks),  while  the  amniotic  sac  measures 
2^  in.  X  2^  in.  (9-10  weeks).  This  is  probably  the  result  of 
an  excessive  production  of  liquor  amnii  (hydramnios).  It  is 
possible  that  the  hydramnios  was  present  in  these  cases  before 
the  formation  of  the  mole  began,  the  hsemorrhagic  process 
being  started  by  the  stretching  to  which  the  decidua  was  sub- 
jected by  the  abnormally  large  ovum.  This  point  is,  however, 
still  the  subject  of  dispute,  and  in  any  case  hydramnios  is  not 
to  be  regarded  as  an  essential  factor  in  the  production  of  a 
blood  mole. 

We  can  only  speculate  upon  the  conditions  which  give 
rise  to  hsBmorrhage  in  the  early  ovum.  Syphilis,  chronic 
Bright's  disease,  and  endometritis  are  believed  to  be  concerned 
in  its  production,  but  upon  inconclusive  evidence.  The  great 
vascularity  of  the  decidual  membrane,  the  imperfect  external 
support  furnished  to  the  decidua  capsularis  at  this  period, 
and  the  delicacy  of  the  young  chorionic  attachments,  make 
it  probable  that  even  in  the  case  of  a  healthy  ovum  slight 
traumatic  disturbances  may  start  the  process. 

The  symptoms  which  attend  the  formation  of  a  uterine 
mole  are  indefinite.  In  most  cases  a  train  of  symptoms, 
to  be  described  later  on  as  those  of  'threatened  abor- 
tion,' occur,  which  subside,  and  then  nothiug  else  is  noted 
until  the  ovum  is  cast  off.  This  event,  which  may  take  place 
within  a  few  weeks  or  be  delayed  for  many  months,  is  known 
as  a  *  missed  abortion.'  The  process  does  not  differ  in  any 
respect  from  that  subsequently  to  be  described  as  *  inevitable 
abortion.'  The  diagnosis  is  naturally  a  matter  of  some  diffi- 
culty, and  can  really  only  be  solved  by  the  expulsion  of  the 
mole.  Interference  is  seldom  required,  but  if  the  uterine 
discharge  should  become  offensive  (putrefaction  of  the  ovum), 
the  treatment  consists  in  dilating  the  cervix  and  clearing  out 
the  uterine  contents  in  the  manner  described  under  induction 
of  abortion. 

II.  The  Hydatidiform  Mole  (Synonym :  Vesicular  or 
Hydatidiform  Degeneration  of  the  Chorion). — This  condition 
is  a  disease  of  young  chorionic  villi,  characterised  by  the  for- 
mation of  immense  numbers  of  irregular  clusters  and  chains 
of  cysts  which  vary  in  size  from  extreme  minuteness  up  to 
four-fifths  of  an  inch  in  diameter.  Cases  have,  however,  been 
recorded  in  which  the  largest  vesicles  measured  1^  inch  in 


HYDATIDIFOEM   MOLE 


107 


long  diameter.  The  saperficial  reeemDlance  ot  these  cysta 
to  hydatids  originated  the  name  by  which  this  condition  is 
known,  bat  it  must  be  onderetood  that  the  hydatidiform  mole 
has  really  nothing  in  common  with  echinococcal  cystic  disease. 
The  naked-eye  appearance  ot  this  mole  is  so  characteristic 
that  its  recognition  is  very  easy  (fig.  52).     Sometimes,  as  in 


*oia  fignre,  the  cysts  are  developed  equally  from  the  external 
surface  of  the  whole  chorionic  membrane,  and  the  amniotic 
^vity  may  then  be  preserved  with  truces  of  the  ftptus  ;  more 
"^qaently  the  change  is  irregularly  distributed,  the  general 
c^Qtonr  of  the  ovum  becomes  completely  lost,  and  the  mole 
coosiats  of  a  shapeless  mass  of  vesicles  without  any  definite 
trruigemeDt,  the  amniotic  sac  and  foetus  having  entirely 
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disappeared.  It  is  not  uncommon  for  the  mole  to  weigh  as 
much  as  foar  or  five  pounds.  The  disease  generally  begins 
before  the  formation  of  the  placenta,  at  a  period  when  the  whole 
chorion  is  villous ;  when  it  begins  later  it  is  usually  partial, 
affecting  a  portion  only  of  the  placenta.  This  is  well  illus- 
trated in  fig.  58,  which  represents  a  placenta  infiltrated  by 
hemorrhage  and  partially  affected  by  vesicular  degeneration. 
A  considerable  number  of  instances  have  now  been  recorded 
in  cases  of  extra-uterine  gestation.  The  vesicles  themselves 
are  thin-walled,  contain  clear  fluid,  and  are  connected  with 
one  another  by  delicate  stalks. 

The  microscopic  characters  of   the  vesicles  present  the 
curious    association   of    abnormally   active    proliferation  of 
both  the  syncytial  and  cellular  layers  of  the  chorionic  epi- 
thelium, with  degeneration  of  the  connective- tissue  stroma. 
The   vesicles   all   possess   a   complete  epithelial    wall.      In 
the   larger  vesicles   the   stroma   and   the   blood-vessels   are 
completely  destroyed,  and   only   a    few   degenerated   nuclei 
persist ;  the  contents  are  entirely  fluid.     In  smaller  vesicles 
a  layer  of  altered  and  compressed  connective  tissue  may  be 
found  immediately  under  the  epithelium,  the  centre  of  the 
vesicle  containing  only  fluid  (fig.  54).     Mucoid  (myxomatous) 
degeneration  was  originally  supposed  to  be  the  nature  of  these 
changes  in  the  stroma,  but  it  has  now  been  established  that 
the  fluid  found  in  the  vesicles  contains  no  mucin ;  some  form 
of  dropsical  degeneration  is  therefore  the  probable  cause.   The 
epithelial  covering  of  all  sizes  of  vesicles  shows  remarkably 
active  proliferation  of  the  syncytial  layer.    In  fig.  54  are  seen 
numerous  buds  and  processes  springing  from  the  syncytium, 
and  also  isolated  sections  of  such  processes  springing  from 
neighbouring  villi  (syncytial  buds).     The  change  in  both  the 
epithelium  and  the  stroma  will  be  best  appreciated  by  com- 
paring fig.  54  with  fig.  16,  representing  the  same  structures 
in  young  normal  villi.     Unusually  active  proliferation  of  the 
cells  of  Langhans  is  also  generally  found. 

An  important  result  of  this  abnormal  activity  on  the 
part  of  the  chorionic  epithelium  is  that  the  degenerated  villi 
possess  powers  of  penetrating  the  uterine  wall  which  exceed 
those  of  normal  villi.  The  eroding  properties  of  this  tissue 
have  been  already  referred  to  in  connection  with  the  normal 
ovum.     All  hydatidiform  moles  possess  this  property  to  an 
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unusual  extent ;  but  in  some  of  them  the  infiltrating  power 
of  the  diseased  tissues  is  so  great  as  to  cause  spontaneous 
perforation  of  the  uterine  wall,  leading  usually  to  death 
from  haemorrhage  or  peritonitis.  This  variety  is  known  as 
the  perforating  or  malignant  hydatidiform  mole ;  it  is 
closely  allied  in  histological  characters  to  chorion-epithelioma 
(deciduoma  malignum),  and  is  frequently  followed  after  an 
interval  by  the  appearance  of  this  formidable  new-growth 
(see  p.  441).  The  property  of  invading  healthy  tissues  is 
one  of  the  chief  characteristics  of  malignant  disease,  and 
quite  justifies  the  term  '  malignant '  being  applied  to  this 
form  of  mole.  With  the  remarkable  activity  of  the  chorionic 
epithelium  must  be  contrasted  the  fact  that  the  degenerated 
villi  are  completely  devascularised  and  the  embryo  destroyed. 

Nothing  is  definitely  known  as  to  the  causation  of  the 
hydatidiform  mole,  though  there  has  been  much  speculation 
about  it.  Some  authorities  believe  that  an  unhealthy  con- 
dition of  the  decidua  induces  the  morbid  change  in  the 
chorion,  but  the  majority  consider  that  it  arises  primarily  in 
the  chorion  itself.  It  appears  to  1)e  more  reasonable  to  regard 
it  as  an  embryonic  disease,  and  this  view  is  supported  by 
the  fact  that  in  twin  pregnancy  it  sometimes  affects  one 
ovum  only.  If  the  cause  lay  in  the  decidua,  both  ova  would 
certainly  l)e  affected.  It  may  occur  at  any  time  in  the 
reproductive  period,  but  is  most  commonly  met  with  in  the 
decennial  periods  20-30  and  40-50.  It  is  a  distinctly  rare 
condition,  occurring  probably  in  about  1  in  2,000  to  2,500 
pregnancies. 

Clinical  Features. — Two  symptoms,  which  arise  in  the 
first  half  of  pregnancy,  are  invariably  met  with  in  this  con- 
dition :  (1)  undue  enlargement  of  the  uterus  ;  (2)  hsemorrhagic 
discharge. 

(1)  The  size  of  the  uterus  is  out  of  proportion  to  the 
presumptive  period  of  pregnancy :  thus  the  fundus  may  extend 
op  to  the  umbilicus  three  months  after  the  cessation  of  the 
last  regular  monthly  period ;  a  less  pronounced  disparity  than 
this  is,  however,  more  common.  But  it  must  be  remembered 
that  over-enlargement  of  the  uterus  at  the  third  or  fourth 
month  may  occur  from  other  causes.  The  large  uterus 
occupies  the  normal  ix)sition  of  the  gravid  womb  ;  in  excep- 
tional cases   it   has  been  described  as  extending  up  to  the 
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ensiform  cartilage ;  it  possesses  a  peculiar  doughy  consistence. 
It  is  exceptional  for  the  foetal  heart-sounds  to  be  beard,  even 
when  the  uterus  is  of  the  size  of  six  or  seven  months*  preg- 
nancy, because,  except  in  rare  instances,  there  is  no  feet  as. 
Vesicular  degeneration  sometimes,  however,  in  a  twin  preg- 
nancy affects  one  ovum  only,  and  then  of  course  the  heart  of 
the  surviving  foetus  may  be  heard.  As  a  rule  the  uterine 
souffle  cannot  be  detected. 

(2)  The  discharge  usually  appears  during  the  third  or 
fourth  month.  It  is  commonly  small  in  amount,  more  or  lees 
continuous,  thin  and  watery  in  character,  reddish  or  reddish- 
brown  in  colour,  and  unattended  by  pain.  Severe  haemorrhage 
is  very  rarely  met  with  except  during  the  process  of  abortion. 
In  rare  instances  the  discharge  may  possess  characters  which 
are  pathognomonic,  detached  vesicles  being  found  in  it ;  but 
this  is  uncommon  and  must  not  be  anticipated.  Sometimes 
the  discharge  solidifies,  forming  a  red  jelly  in  which  pale 
vesicles  may  be  found. 

The  over-enlargement  of  the  uterus  is  of  course  due  to 
the  bulk  of  the  diseased  ovum,  which  may  be  enormous ;  its 
peculiar  consistence  is  due  to  the  absence  of  the  amniotic 
fluid  sac,  which  gives  to  the  normal  gravid  uterus  its  charac- 
teristic elasticity.  The  haemorrhage  is  probably  occasioned 
by  the  detachment  of  vesicles  from  the  uterine  wall,  and  by 
rupture  of  vesicles ;  the  discharge  therefore  consists  partly 
of  maternal  blood  and  partly  of  the  fluid  contents  of  ruptured 
vesicles.  After  the  haemorrhage  has  persisted  for  a  variable 
period,  spontaneous  abortion  almost  always  occurs. 

Diagnosis  is  often  uncertain,  and  can  only  be  settled  by 
the  discovery  of  vesicles ;  if  none  are  discharged  spon- 
taneously, the  finger  may  sometimes  feel  them  in  the  cervical 
canal  if  the  internal  os  is  a  little  dilated.  In  the  absence  of 
this  sign  it  may  be  said  that  marked  over-enlargement  of  the 
uterus,  with  persistent  or  repeated  haemorrhage  at  the  third 
or  fourth  month  of  pregnancy,  is  suggestive  of  a  hydatidiform 
mole. 

Treatment. — This  consists  in  all  cases  in  artificial  evacua- 
tion of  the  uterus.  Spontaneous  abortion  of  an  hydatidiform 
mole  is  a  very  long  and  tedious  process,  resulting  in  con- 
sideral)le  haemorrhage  ;  l)eing  almost  invariably  incomplete, 
it  must  be  terminated  by  interference.     The  uterus  in  these 
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cases  appears  to  be  unable  to  expel  its  conteuts,  and  it 
is  therefore  best,  when  the  diagnosis  has  been  made,  to 
evacuate  it  without  delay.  This  procedure  is  fully  described 
in  connection  with  the  process  of  abortion  (p.  159).  The 
cervix  may  be  dilated  either  by  tents  or  metal  dilators  (see 
fig-  77),  and  the  contents  of  the  uterus  then  gradually  re- 
moved with  the  fingers.  What  seems  at  first,  on  account  of 
the  size  of  the  uterus,  a  task  almost  impossible  for  the  fingers 
alone,  becomes  easier  as  the  process  advances,  the  uterus 
gradually  diminishing  in  size  so  as  to  bring  the  fundus  within 
reach.  Ovum  forceps  or  curette  are  unnecessary,  and  even 
in  experienced  hands  their  use  may  lead  to  perforation  of  the 
uterine  wall.  Care  should  be  taken  to  detach  all  the  vesicles 
from  every  part,  and  the  uterine  cavity  should  then  be 
thoroughly  douched  with  a  weak  antiseptic  solution  and,  if  re- 
traction is  unsatisfactory,  packed  with  iodoform  gauze.  There 
are  special  risks  in  the  puerperium  of  sepsis,  sub-involution, 
and,  remotely,  of  the  development  of  chorionepithelioma. 

Decidual  Endometritis 

Acute  decidual  endometritis  has  been  observed  in  cases 
of  ascending  gonorrhoea  in  pregnant  women,  the  gonococcus 
having  been  demonstrated  in  the  decidual  membrane.  So  far 
as  we  know,  this  is  the  only  variety  of  acute  inflammation 
of  the  decidua  arising  spontaneously  during  pregnancy ;  but 
acute  septic  inflammation  from  operative  interference  may,  of 
oonrse,  also  be  met  with.  Chronic  decidual  endometritis  is 
more  common,  and  is  believed  to  result  from  implantation  of 
the  ovum  upon  an  unhealthy  endometrium.  The  membrane 
is  unusually  thick  and  fleshy,  and  often  shows  numerous 
small  cysts  beneath  the  epithelium,  which  arise  from  irregular 
dilatation  of  the  deep  parts  of  the  uterine  glands.  Although 
decidual  endometritis  is  undoubtedly  a  genuine  cause  of 
abortion,  its  clinical  recognition  is  impossible  in  the  present 
state  of  our  knowledge;  diagnosis  can  only  be  made  from 
examination  of  the  membrane  after  its  discharge  from  the 
uterus. 

HydrorrhcBa  Gravidarum  a7id  Decidual  Endometritis. 

Hydrorrhoea  gravidarum  is  the  term  applied  to  a  condition 
in  which  a  discharge  of  watery  fluid  from  the  gravid  uterus 
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occurs  intermittently  in  eoneiderable  amount,  from  the  Becond 
or  third  month  of  pregnancy,  and  may  continue  to  term.  It  ia  a 
rare  condition,  and  is  often  asaociated  with  foetal  malformation. 
No  satisfactory  explanation  of  its  occurrence  hiiH  ever  been 
advanced,  and  the  fluid  has  usually  been  supposed  to  be  liquor 
amnii,  or  an  adventitious  fluid  secreted  between  chorion  and 
amnion  or  chorion  and  decidua,  and  discharged  from  time 
to  time  by  rupture  of  the  external  membrane.  Decidual 
endometritis  appears  to  offer  the  better  explanation.  A  re- 
ference to  figs.  80  and  31  will  recall  the  fact  that  in  the  lower 
part  of  the  early  gravid  uterus  there  is  a  small  cavity  bounded 
on  all  sides  by  decidua,  and  termed  the  decidual  space.  In 
decidual  endometritis  a  watery  fluid  such  as  that  of  hydror- 
rhcea  may  possibly  be  secreted,  which  accumulates  in  this 
space  and  is  discharged  from  time  to  time  through  the  cervix 
when  the  amount  becomes  large.  The  existence  of  pockets 
of  fluid  in  thia  position  has  been  recently  demonstrated  by 
Ducloa  in  the  uterus  of  a  woman  who  died  during  pregnancy 
and  had  suffered  from  hydrorrha?a  with  slight  htemorrhage. 
Normally  the  decidual  space  becomes  obliterated  by  fusion 
of  the  decidua  vera  and  decidua  capsularis  at  the  end  of  the 
tourth  month,  but  when  the  membranes  are  unhealthy  their 
lasion  may  be  delayed  or  prevented  ;  the  decidual  space  may 
^  then  persist  and  the  hydrorrhcea  continue  until  term.  The 
expelling  force  may  be  considered  to  be  uterine  contractions 
of  unusual  power,  reflexly  excited  by  the  presence  of  the 
accumulating  lluid.  The  condition  is  not  amenable  to  tret^H 
ment  of  any  kind.  dH 


Diseases  of  the  Membranes,  Placenta,  and  Fcetus 

Hydramnios  (Synonym :  Polyhydramnios).— This  con- 
dition consists  in  the  formation  of  an  excess  of  liquor  amnii. 
The  amount  of  liquor  amnii  which  may  be  regarded  as  normal 
varies  considerably  (p.  90)  ;  it  is  probable  that  only  quanti- 
ties exceeding  four  pints  would  be  clinically  recognisable  as 
hydraraniofl.  The  fluid  shows  no  abnormal  characters,  but  it 
may  attain  the  enormous  hulk  of  six  gaUons. 

The  causation  of  hydramnios  is  obscure,  and  as  usual 
opposing  theories  have  been  advanced  to  explain  it,  some 
aathorities  regarding    it  us   maternal,    others  as  lottol  in 
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origin.  The  following  considerations  make  it  probable  that 
the  latter  is  the  true  explanation :  (1)  the  mother  is  usually 
healthy ;  (2)  the  fcBtus  is  frequently  deformed,  or  shows  some 
abnormality  of  development ;  (3)  it  may  affect  one  ovum  only 
in  twin  pregnancy ;  (4)  the  liquor  amnii  is  certainly  an 
embryonic  product  when  first  formed  in  the  ovum.  Excess 
of  liquor  amnii  may,  however,  be  associated  with  maternal 
dropsy  from  cardiac  or  hepatic  disease,  and  in  such  circum- 
stances it  is  probable  that  the  condition  is  of  maternal 
origin.  If  its  usual  origin  from  foetal,  not  maternal  sources, 
is  admitted,  there  are  still  other  questions  which  remain 
unsettled.  Thus  it  may  be  caused  by  increased  production 
or  by  diminished  re-absorption  of  fluid  ;  if  the  former,  the 
fluid  may  be  secreted  by  the  amnion  or  derived  from  the 
fcetus  by  transudation  through  the  skin  or  through  the 
large  umbilical  vessels  on  the  placental  surface.  Hydram- 
nios  is  more  common  in  multiparse  than  primigravidse ;  in 
75  per  cent,  of  cases  the  fcetus  is  of  the  female  sex  ;  and  it 
has  been  observed  in  extra-uterine  gestation. 

As  usually  met  with,  hydramnios  is  a  chronic  condition 
which  does  not  make  its  appearance  until  the  fourth  or 
fifth  month  of  pregnancy,  and  is  slowly  progressive.  Occa- 
sionally, however,  it  assumes  an  acute  form,  an  enormous 
quantity  of  fluid  being  formed  within  a  few  weeks.  The 
symptoms  to  which  it  gives  rise  are  due  to  the  size  of  the 
aterus  ;  when  the  enlargement  has  occurred  rapidly,  as  in 
the  acute  form,  the  symptoms  are  correspondingly  severe ;  in 
the  chronic  form  much  greater  toleration  of  the  large  uterus  is 
met  with.  The  symptoms  are  oedema  of  the  lower  extremities 
and  vulva,  and  embarrassment  of  the  respiratory  and  car- 
diac functions  leading  to  dyspnoea,  palpitations,  and  cyanosis. 
Laboor  usually  comes  on  prematurely. 

The  physical  signs  yielded  by  the  uterus  in  a  case  of  well- 
marked  hydramnios  differ  from  those  of  the  normal  gravid 
uterus  as  follows :  (1)  its  size  is  disproportionately  large ; 
(2)  a  fluid  thrill  may  easily  be  obtained  in  all  directions  ; 
(8)  frequently  the  presence  of  the  foetus  cannot  be  recognised 
either  by  palpation  or  auscultation.  Signs  of  pregnancy  will, 
however,  be  found  in  the  active  condition  of  the  mammary 
glands  (primigravidae),  the  characteristic  softening  of  the 
oervix,  and  a  history  of  several  months'  amenorrhoea.    These 
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pointa  shoald  deter  an  observer  from  attributing  the  abdominal 
swelling  to  an  ovarian  cyst  or  to  ascites.  A  large  ovarian 
cyst  may  be  occasionally  associated  with  pregnancy ;  the 
differential  diagnosis  from  hydraranios  is  then  more  difficnlt, 
and  will  depend  npon  the  recognition  in  the  former  of  two 
distinct  abdominal  swellings,  together  with  the  presumptive 
signs  of  pregnancy  ;  the  physical  signs  of  one  of  the  abdominal 
swellings  will  correspond  with  those  of  the  normal  gravid 
ut«ni8. 

There  are  no  means  known  to  ub  of  controlling  the 
production  or  absorption  of  liquor  amnii,  and  this  condition 
is  therefore  not  amenable  to  treatment.  If  the  pressure- 
symptoms  become  severe,  prematare  labour  must  be  pro- 
voked ;  this  is  more  likely  to  be  required  in  the  acute  than  in 
the  chronic  form.  The  weakening  of  the  uterine  muscle  from 
over-distension  leads  to  uterine  inertia  and  its  attendant 
risks  in  labour  (p.  8'20). 

Oligo-hjrdramnios. — In  this  condition  the  liquor  amnii 
is  deficient  in  amount,  and  there  may  be  only  a  few  ounces  of 
fluid  in  the  amniotic  sac.  Its  cAUsation  is  unknown,  and  it 
does  not  give  rise  to  any  maternal  sj-mptoms.  The  ffptua  may 
show  various  deformities  caused  by  amniotic  adhesions. 

Amniotic  fidhesians  consist  in  the  formation  of  intimate 
adhesions  Iwtween  the  amniotic  membrane  and  some  part  of 
the  skin  of  the  fietus.  Occurring  ujvn  the  scalp,  encephalocele 
may  result ;  when  surrounding  a  limb,  strangulation  followed 
by  apontaneoDB  amputation  may  occur :  soraetimes  the  ad> 
hoaion  ma;  strangulate  the  eord,  causing  the  death  of  the 
betoa.  Amniotic  adhesions,  while  usually  associated  with 
doficiancy  of  liquor  amnii.  sometimes  occur  when  the  amount 
of  fluid  is  normal. 

Diseases  of  the  Placenta. — Com]>aratively  little  progress 
has  been  mado  with  the  study  of  the  morbid  conditions  of  the 
placenta,  for  the  reason  that  the  normal  structure  of  the 
organ  at  dilTenuit  periods  of  gestation  has  only  recently  been 
aystematicully  worked  out.  Most  of  the  earlier  accounts  of 
placMital  diseases  must  l>o  rejected  because  the  writers  were 
ignorant  of  thcra  (undamentAl  details.  Thus '  placentitis '  was 
al  oo«  time  thought  to  bo  a  l(<sion  of  frequent  occurrence,  but 
it  is  now  kno\vn  that  inflammation  rarely,  if  ever,  occure  in 
Ibe  placeniM  ;  again,  conditions  such  ks  '  infarctions.'  which 
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were  once  regarded  as  syphilitic  gnmmata,  are  now  known  to 
be  non-syphilitic. 

Anomalies  of  Size  and  Shape. — The  placenta  ia  some- 
times  divided  onequally  into  lobea  or  segments,  which  are 
united  by  large  vessels  (umbilical)  running  in  the  membranes 
which  connect  them.  There  may  be  two  lobes  (placenta 
bipartita)  (fig.  55),  three  lobes  {placenta  tripartita),  or  more 
than  three  (placenta  multiloba).    More  important  than  these 
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is  another  variety  of  divided  placenta,  called  the  placenta 
Jtuceenturiata  (figs.  43  and  56).  In  this  form  one  or  two  small 
ontlying  portions  of  placenta,  circular  or  oval  in  shape,  are 
present ;  they  are  connected  with  the  main  placenta  by  small 
vessels  ronning  in  the  membranes  &i'l  are  very  liable  to  be 
left  in  the  uterus  after  labour ;  they  may  thus  give  rise  to 
poet-partnm  hsemorrhage,  and  (indirectly)  in  the  puerperium 
to  septic  tronbles.  Very  rarely  the  placenta  is  formed  over 
the  whole  area  of  the  chorion,  the  usual  difTerenttation  into 
chorion  frondoeam  and  chorion  lieve  not  being  produced.    This 
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18  known  as  the  placenta  diffusa  :  it  is  the  Dataral  form  in 
certain  animalB  —e.g.  the  sow  and  the  mare. 

Anomalies  of  the  Umbilical  Insertion. — The  oord  is 
usuiilly  attached  to  the  placenta  about  its  centre ;  bat  the  in- 
sertion may  be  excentric,  lateral,  or  marginal,  the  latter  being 


called  the  battledore  placenta  (fig.  57).  More  important 
practically  is  the  comiwratively  rare  anomaly  of  the  insertion 
of  the  cord  into  the  membranes  altogether  ontside  the 
placental  margin— the  relamcntuus  placenta  (fig.  58).  Very 
large  vesselH,  conHtituting  llie  primarj'  divisions  of  the  um- 
bilical arteries  and  vein,  then  run  beneath  the  amnion,  from 
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the  point  of  insertion  to  llie  placental  margin,  imd  are  liable 
to  become  injured  during  labour  by  compression,  or  by  rupture 
of  the  membranes  which  enclose  tliem.  The  latter  accident  is 
only  liable  to  occur  when  these  vessels  are  situated  in  the 
position  where  the  membranes  rupture  at  the  end  of  the 
second  stage  of  labour. 


Fia.  07. — Battlrdore  PijiriNTA. 


Pathological  Infarction  of  the  Placenta. — It  has  been 
already  stated  that,  during  the  last  two  months  of  intnt- 
Dterine  life,  certain  age-chunges  occur  in  the  fcetal  portion 
of  the  placenta  which  result  in  the  formation  of  small  solid 
bodies,  termed  '  infarcts,'  in  the  spongy  placentiil  substance 
(p.  29).  In  connection  with  the  albuminuria  of  pregnancy, 
•nd  with  chronic  nephritis  in  pregnancy,  changes  of  a  similar 
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natiu'e,  but  much  more  exteneive  and  occurring  earlier  ja 
gestation,  are  met  with.     These  changes  are  probably  impi 
luut  factors  in  the  causation  of  the  heavy  fietal  mortalifj 
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Fatty  and  calcareous  degenerations  are  usually  combined, 
and  are  constantly  found  in  infarcted  areas ;  it  is  probably 
true  that  primary  fatty  degeneration  does  not  exist  in  the 
placenta,  and  in  no  circumstances  is  it  directly  related  to 
syphilis.  Extensive  calcareous  degeneration  of  the  uterine 
surface  of  the  placenta  is  common  when  gestation  has  been 
unduly  prolonged  (post-maturity).  Cystic  degeneration  re- 
sults in  the  formation  of  small  sub-amniotic  cysts  upon  the 
foetal  surface  of  the  placenta.  They  are  frequently  multiple  ; 
they  are  never  large,  and  do  not  afifect  the  functional  activity 
of  the  organ.  Hydatidiform  degeneration  has  been  already 
described. 

Tubercle  of  the  Placenta  is  very  rare,  but  it  has  been 
shown  to  occur  occasionally  in  women  affected  with  acute 
general  tuberculosis  or  advanced  chronic  phthisis. 

Solid  tumours  of  the  Placenta  are  extremely  rare,  the 
greater  number  of  those  described  being  myxo-fibromata. 

Hemorrhage  and  (Edema  also  occur  in  the  placenta.  We 
know  little  of  the  causation  of  the  former ;  the  latter  is 
always  associated  with  general  oedema  of  the  foetus — one  of 
the  rarest  varieties  of  intra-uterine  disease. 

* Plorcental  Syphilis' — In  1873  Fraenkel  endeavoured  to 
prove  that  definite  syphilitic  lesions  occurred  in  the  placenta ; 
that  the  disease  appeared  in  the  chorionic  villi  when  the 
father  was  infected,  and  in  the  decidua  when  the  mother  was 
infected.  Syphilitic  villi  he  described  as  of  unusually  large 
size  from  proliferation  of  the  connective-tissue  stroma,  with 
obliterated  vessels,  and  extensive  fatty  degeneration  of  all 
the  tissues.  The  decidua  he  described  as  thickened  from 
hyperplasia.  His  conclusions  have  been  traversed  by  many 
observers,  and  have  never  been  satisfactorily  confirmed. 

Fresh  interest  has  been  recently  excited  in  this  subject 
by  Schaudinn's  discovery  of  an  organism — the  spirochete 
pallida — which  he  believed  to  be  always  present  in  syphilitic 
lesions,  even  if  it  is  not  the  actual  parasitic  cause  of  the  disease. 
Since  then  the  organism  has  been  found  by  many  observers 
in  the  placental  and  foetal  tissues  in  cases  of  supposed  con- 
genital syphilis.  Doubt  has  been  thrown  upon  Schaudinn's 
work  by  Schulze  and  Saling,  who  assert  that  nerve  fibrils 
have  been  mistaken  by  him  for  the  filaments  of  which 
the  organism  consists.    Here  the  matter  must  be  allowed 
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to  rest  for  the  present  until  the  histological  qaestion  is 
settled. 

Abnormal  Conditions  of  the  Foetus. — The  foetus  may 
be  the  subject  of  many  abnormal  conditions,  arising  from 
disease  or  from  errors  of  development.  In  a  certain  number 
of  instances  disease  is  transmitted  from  one  or  other  parent, 
usually  the  mother ;  in  others  disease  arises  spontaneously 
in  intra-uterine  life.  Very  few  of  these  abnormal  conditions 
are  of  clinical  importance.  A  certain  number  of  develop- 
mental errors,  however,  give  rise  to  difficulty  in  labour,  and 
will  be  referred  to  again  in  that  connection  ;  among  these 
may  be  mentioned  double  monsters,  hydrocephalus,  ascites, 
abdominal  tumours  (usually  cystic),  and  general  dropsy. 
Abnormalities  of  development  do  not,  as  a  rule,  influence 
the  com*se  of  pregnancy.  The  following  diseases  have  been 
shown  to  be  capable  of  transmission  from  the  mother  to  the 
fa'tus  :  variola,  scarlatina^  malaria,  viorbilli,  erysipelas,  and 
syphilis ;  the  appearances  characteristic  of  these  diseases 
may  be  present  at  birth,  or  may  arise  after  delivery  if  the 
child  survives.  Further,  in  the  case  of  tubercle,  enteric  fever, 
anthrax,  erysipelas,  sepsis,  and  diphtheria,  the  specific 
organism  has  been  found  in  the  foetal  tissues,  but  not  the 
local  lesions  characteristic  of  these  diseases  in  the  adult  ; 
strictly  speaking,  these  diseases  are  therefore  not  transmitted, 
the  cause  of  the  death  of  the  foetus  under  such  circumstances 
being  probably  septicaemia.  Syphilis  may  be  transmitted 
from  either  parent ;  usually,  however,  it  is  paternal  in  origin. 
The  following  are  the  chief  signs  of  foetal  syphilis  as  seen  in  a 
foetus  which  has  perished  from  this  disease  in  utero :  a  bullous 
eruption  (pemphigus),  seen  especially  upon  the  palms  and 
soles ;  gummata  in  the  liver  and  spleen  ;  and  in  the  long  bones 
hyperplasia  of  the  cartilaginous  elements  along  the  line  of 
junction  of  the  shaft  with  the  epiphysis — so-called  syphilitic 
epiphysitis. 

Extra-uterine  (Ectopic)  Gestation 

It  is  now  well  established  that  a  fertilised  ovum  may 
become  implanted  not  only  in  the  uterus,  but  in  the  Fallopian 
tube,  or  in  the  ovary ;  in  the  two  last-named  positions  the 
pregnancy  is  called  extra-uterine  or  ectopic.  The  implantation 
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of  a  fertilised  ovum  upon  the  peritoneum — primary  peritoneal 
pregnancy — has  not  yet  been  Bstigfactorily  demonstrated, 
although  a  number  of  supposed  instaiiceB  have  been  recorded. 
Ovarian  Pregnancy. — It  is  only  within  recent  years  that 
the  occurrence  of  ovarian  pregnancy  has  been  satisfactorily 
proved,  and  the  number  of  cases  which  can  be  accepted  as 
reliable  instances  of  the  condition  is  small.    There  can  be  nu 
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doubt  that  it  is  very  much  less  frequent  than  tubal  pregnancy. 
In  most  cases  the  site  of  implantation  appears  to  have  been 
a  raptured  Graafiao  follicle.  It  is,  however,  possible  that  the 
ovoiQ  may  be  impregnated  when  lying  upon  the  surface  of  the 
ovary  after  its  discharge  from  the  follicle,  and  by  its  remark- 
able powers  of  erosion  may  excavate  a  bed  for  itself  in  the 
ovarian  tissues.  Generally,  however,  the  spermatozoa  enter 
a  mptored  Graafian  follicle,  and  fertilise  an  ovum  therein 
which  has  oot  been  discharged  along  with  the  fluid  contents 
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of  the  follicle.  In  the  lutein  cells  which  line  the  follicle  the 
ovum  finds  its  nidus,  and  the  early  stages  of  development 
pursue  a  normal  course.  Fig.  59  shows  the  formation  of  the 
geatation-sac  or  maternal  covering  of  the  ovum  ;  this  consists 
simply  of  the  layers  of  tissue  which  normally  compose  the 
wall  of  the  Graafian  follicle  (tunica  interna  and  tunica 
externa),  and  it  will  be  seen  that  the  greater  part  of  the  ovum 
is  unsupported  except  by  this  delicate  follicular  wall.  There 
appears  to  be  no  true  decidual  formation  in  the  ovary,  although 
large  cells  have  been  found  by  some  observers  and  regarded 
by  them  as  decidual.  In  all  the  authentic  cases  pregnancy 
terminated  at  an  early  period  by  rupture,  and  it  seems  im- 
probable that  this  form  of  gestation  can  continue  for  more 
than  a  few  weeks.  Its  differential  diagnosis  from  tubal  preg- 
nancy is  impracticable  in  the  present  state  of  our  knowledge, 
careful  examination  of  the  complete  specimen,  after  removal, 
being  required  to  determine  its  true  nature. 

Tubal  Pregnancy. — The  lodgment  of  a  fertilised  ovum 
in  the  Fallopian  tube  is  not  uncommon,  and  its  frequency  is 
estimated  by  some  writers  at  2  to  3  per  cent,  of  all  pregnancies. 
The  causes  of  the  arrest  of  the  ovum  in  the  tube  on  its  journey 
to  the  uterus  are  unknown,  most  of  the  older  explanations 
having  been  disproved,  or  abandoned  from  lack  of  supporting 
evidence.  It  is  known,  however,  that  diverticula  of  the  tubal 
canal  are  sometimes  found  running  up  into  the  fibro-muscular 
wall  of  the  tube  ;  it  is  possible  therefore  that  an  ovum,  either 
before  or  after  being  fertilised,  may  wander  into  one  of  these 
impasses  and,  being  detained  there,  may  become  engrafted 
upon  the  mucous  membrane,  which  has  the  same  structure  as 
that  of  the  tube  proper.  The  view  that  arrest  of  the  ovum 
in  the  tube  may  be  due  to  such  morbid  conditions  as  de- 
squamative salpingitis,  or  occlusion  of  the  tubal  lumen  by 
adhesions,  has  not  received  support  from  morbid  anatomy, 
and  must  be  abandoned.  Age  and  social  conditions  do  not 
influence  its  occurrence;  it  may  be  met  with  in  a  first  or 
any  subsequent  pregnancy,  and  in  the  latter  case  it  may 
follow  normal  gestation  after  an  interval  varying  from  a  few 
months  to  many  years.  Tubal  pregnancy  is  in  all  probability 
to  be  regarded  as  an  accidental  occurrence ;  it  is  a  morbid 
condition  only  in  the  sense  of  involving  both  the  mother  and 
the  ovum  in  serious  risks.    Most  frequently  the  fertilised  ovum 
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lodges  in  the  ampulla  of  the  tube,  more  rarely  in  the  isthmus^ 
and  least  frequently  of  all  in  the  interstitial  portion. 

Anatomy. — Tubal  pregnancy  gives  rise  to  a  series  of  well- 
marked  changes  in  the  uterus,  and  in  the  affected  Fallopian 
tube ;  the  former  are  uniform  and  constant,  the  latter  vary 
with  the  location  of  the  ovum.  The  uterus  always  shows 
a  certain  amount  of  enlargement,  accompanied  with  softening 
of  its  walls  and  of  the  cervix ;  both  are  recognisable  clinically, 
the  softening  of  the  lips  of  the  external  os  being  readily 
found.  The  endometrium  is  completely  converted  into  a 
decidual  membrane  indistinguishable  from  the  decidua  vera 
of  normal  uterine  pregnancy.  This  change  has  been  spoken 
of  by  Webster  as  the  *  decidual  reaction '  of  the  uterus.  In 
the  affected  tube  the  changes  are  mainly  confined  to  the  neigh- 
bourhood of  the  ovum,  more  distant  parts  showing  practically 
no  changes  recognisable  with  the  naked  eye.  The  portion 
of  the  tube  which  encloses  the  ovum  is  usually  called  the 
gestation-sac. 

It  has  recently  been  shown  that,  when  lodged  in  the  tube, 
the  fertilised  ovum  buries  itself  in  the  maternal  tissues  very 
much  in  the  same  manner  as  in  uterine  pregnancy  (see 
p.  15).  The  mucous  membrane  of  the  tube  undergoes  no 
preparatory  thickening  as  probably  does  the  endometrium ; 
penetration  of  the  tissues  is  easy,  and  the  ovum  appears  in 
some  cases,  if  not  in  all,  actually  to  reach  the  muscular  coat 
and  become  completely  imbedded  in  it.  The  ovum  thus 
develops,  for  a  time  at  any  rate,  in  a  cavity  hollowed  out 
of  the  substance  of  the  tube-wall  and  practically  shut  off  from 
the  tube-lumen.  This  arrangement  compensates,  to  some 
extent,  for  the  absence  of  a  complete  decidual  investment,  and 
renders  the  early  lodgment  of  the  ovum  more  secure.  The 
formation  of  the  embryo  and  of  the  embryonic  coverings  of 
course  proceeds  in  the  manner  already  described  for  uterine 
pregnancy.  At  the  site  of  the  growing  ovum  the  tube  under- 
goes rapid  distension  and  assumes  a  somewhat  oval  form. 
The  wall  of  the  distended  portion  becomes  considerably 
thinned ;  this  thinning  is  due  in  part  to  the  absence  of  com- 
pensatory muscular  hypertrophy  such  as  takes  place  in  the 
gravid  uterus,  and  in  part  to  the  eroding  action  of  the  chorion, 
which  penetrates  the  tissues,  and  so  further  thins  the  wall. 
No  true  formation  of  a  decidua  occurs  in  the  tube,  although 
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it  has  been  demonstrated  that  clusters  of  large  'decidual* 
cells  may  be  found  here  and  there  in  the  mucous  membrane 
of  both  the  affected  and  the  unaffected  tubes.  When  the 
ovum  lodges  in  the  ampullary  portion,  the  abdominal  ostium 
almost  invariably  becomes  occluded  before  the  end  of  the 
second  month  (eighth  week)  ;  when  the  ovum  lies  in  the 
isthmus  or  the  interstitial  portion  the  abdominal  ostium  does 
not  close  (fig.  60).  The  condition  of  the  ostium,  as  will 
appear  later,  has  an  important  clinical  bearing.  A  gravid 
tube  is  usually  found,  on  opening  the  abdomen,  to  have  con- 
tracted adhesions  to  surrounding  structures  ;  and  at  spots 
where  the  penetrating  villi  have  reached,  or  nearly  reached, 
the  peritoneal  coat,  thick  layers  of  lymph  become  deposited, 
the  effect  of  which  is  to  strengthen  the  weak  spot. 

From  this  account  it  is  obvious  that  the  ability  of  the 
Fallopian  tube  to  continue  to  accommodate  the  growing  ovum 
is  by  no  means  certain ;  as  a  matter  of  fact  it  fails  to  do  so 
except  in  extremely  rare  instances.  It  is,  however,  believed 
that  genuine  cases  are  on  record  of  gestation  continuing 
to  term,  or  nearly  to  term,  in  an  unruptured  Fallopian  tube. 
Failing  this  event,  either  the  ovum  is  destroyed,  or  it  escapes 
from  its  cramped  surroundings  and  pursues  its  development 
under  more  favourable  circumstances.  The  ovum  may  be 
destroyed  in  situ  by  hemorrhage  which  converts  it  into 
a  tubal  mole ;  or  it  may  be  detached  from  its  base  and 
expelled  either  through  the  patent  abdominal  ostium  (tubal 
abortion)^  or  through  a  rent  in  the  wall  of  the  tube  {tubal 
rupture).  In  some  instances  rupture  occurs  without  causing 
complete  detachment  of  the  ovum  ;  its  existence  is  not  then 
necessarily  terminated,  for  development  may  proceed  in  the 
freer  space  thus  gained  for  it. 

The  Tubal  Mole. — The  mode  of  formation  of  a  tubal  mole 
is  well  shown  in  fig.  61,  which  represents  a  transverse  section 
through  a  gravid  Fallopian  tube  at  the  site  of  implantation 
of  the  ovum.  The  lumen  of  the  tube  is  occupied  by  an 
oval  mass  of  blood-clot  in  which  manv  villi  lie  imbedded ; 
a  cavity  of  irregular  shape,  representing  the  amniotic  sac, 
is  seen,  placed  somewhat  excentrically  in  the  midst  of  the 
blood-dot.  There  is  no  appreciable  thinning  of  the  wall  of 
the  tube  except  at  the  right  of  the  figure,  where  chorionic  villi 
can  be  seen  to  have  penetrated  nearly  as  far  as  the  peritoneal 


Cut  end   of  tube 
Ovmrj  -with  ruptured  cyaz 


Fill.   Wl.— TiBAL   pR 


.  KivK  Weeks 

[OX    I.I-   A    TlH 
llWPITAI.    Miv<i 


Tilt  nl-lou'iml  osliuui  i<  paiciil. 


PlO.    61. — EaBLY   TCBAL   PRBaNANCY,    SHOWtXO   MODB   Or   FoRMATtOH   0 

A  Tubal  Mole,  akp  Ebosion  or  the  Tubb-«ali.  by  Vilu. 
(Whitiudob  W.riiAsw.) 


124  ABNOEMAL  PEEGNANCY 

il  liaK  been  (lemoiiHtrated  that  clusters  of  large  'decidual' 
cellK  may  bo  found  here  and  there  in  the  mucous  membrane 
of  botli  the  affected  and  the  unaffected  tubes.  When  the 
ovum  lodf^oH  in  the  ampuUary  portion,  the  abdominal  ostium 
almoHt  invariably  becomes  occluded  before  the  end  of  the 
Hocond  month  (eighth  week)  ;  when  the  ovum  lies  in  the 
iHthmuH  or  tlio  interstitial  portion  the  abdominal  ostium  does 
not  close  (lig.  00).  The  condition  of  the  ostium,  as  will 
appear  later,  has  an  important  clinical  bearing.  A  gravid 
tubt^  is  usually  found,  on  opening  the  abdomen,  to  have  con- 
tracted adhesions  to  surrounding  structures  ;  and  at  8pot« 
wluM'o  the  penetrating  villi  have  reached,  or  nearly  reached, 
the  poriti^neal  coat,  tlii(*k  layers  of  lymph  become  deposited, 
the  t^ffoct  of  which  is  to  strengthen  the  weak  spot. 

I'rom  tills  account  it  is  obvious  that  the  ability  of  the 
Fallopian  tube  to  continue  to  accommodate  the  growing  ovum 
is  bv  no  means  certain :  as  a  matter  of  fact  it  fails  to  do  so 
t^xcopt  in  extremely  rare  instances.  It  is,  however,  believed 
that  gemiine  cases  are  on  rec*ord  of  gestation  continuing 
to  term,  or  nearly  to  term,  in  an  unruptured  Fallopian  tube. 
Failing  this  event,  either  the  ovum  is  destroyed,  or  it  escapes 
from  its  cramiHxl  surroundings  and  pursues  its  development 
under  mi^n>  favoun^ble  circumstances.  The  ovum  may  be 
destnwiHl  ;»i  ^;\',\  bv  lurmorrhajiro  which  converts  it  into 
a  tuhiti  nu\t' :  or  il  mav  bo  detached  from  its  base  and 
vx|H«Ued  oil  her  ihrough  the  patent  aWominal  ostium  [tubal 
<ifri>r/i\»«\  or  thivui^h  a  rent  in  the  w:Ul  of  ihe  tube  (tubal 
rH/»/wrr^.  In  some  instances  rupture  vvcurs  without  causing 
inmiploto  iletachmen:  v^*  the  vn  um  :  its  existence  is  not  then 
n«HHvssarily  terminated,  for  vit velopnient  may  proceed  in  the 
fttvr  sjvuv  thus  cuiuvl  for  i:. 

ihf'  l':.i\i:  .V.  .*; .  -  Ihe  ir.vVt*  v  t  formation  of  a  tubal  mole 
in  wvU  shown  in  lij:.  (U.  wV.ivV.  rtrroMr.i>  a  transverse  section 
Ihrxni^h  a  jjr^u id  FalU^vi:^;  :;;U  .r.  :r.t'  <::e  of  implantation 
ot  iho  o\um.  Ihe  Iv.nu"  o:  :V.t*  v/.bt  is  oc^*upied  by  an 
oval  mass  of  blvwlvlo:  :-.  x^'i.i.V.  :::;iv.y  villi  lie  imbedded; 
A  oa\U\  of  r.\c<;;*.-i:  s*:.,\'.v.  :v.  :;>;:.:::'.:  :hr  amniotic  sac, 
lA  ?^vn.  plax<si  s  ^r.uw "..;,:  t\.;-.:r:.,s.lY  iu  :he  midst  of  the 
W\hhI  oloi.  r:u:v  >  v.,^  ..;  y:vv  ..si  It  :V.:r.v.:r.i:  v^t  the  wall  of 
Uw  lulv  e\xvp:  ;r,  '.>.«^  v:j;*:-.:  . :  :':c  :"^.:rx\  whtiv  chv^rionic  villi 
Mil  Iv  Mvn  ;o  V^aw  }x':u.:a<<s-.  .u^i;.y  .n<  i^r  aks  the  peritoneal 
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the  tabe  is  narrower  and  less  distensible  than  in  the  latter. 
Between  the  eighth  and  tenth  weeks  is  the  commonest  time 
for  rupture  to  occur,  but  it  may  be  earlier  or  later  than  this. 
The  conditions  which  predispose  to  rupture  have  been  moi- 
tioned — viz.  thinning  of  the  tube-wall  by  distension,  and  the 
eroding  action  of  the  villi.  In  addition  there  is  probably  a 
determining  cause  in  most  instancee,  such  as  sudden  increase 


in  size  of  the  ovum  from  heemorrhage,  or  slight  increase  in 
vascular  tension  from  some  muscular  effort  on  the  part  of  the 
patient.  Occasionally  the  eroding  action  of  the  villi  alone 
will  determine  spontaneous  perforation  of  the  wall  of  the  tube. 
Occlusion  of  the  abdominal  ostium  is  not  an  essential  factor 
in  the  causation  of  rupture,  which  frequently  occurs  withoat 
il,  even  in  the  nmpullary  variety.  Any  part  of  the  wall  of 
the  distended  j)oi'tion  of  the  tube  amy  burst. 
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The  reaalts  of  ruptare,  id  bo  far  as  the  life  of  the  OTam  is 
concerned,  depend  to  a  great  extent  upon  the  position  of  the 
rent.  If  occurring  upon  the  roof  or  Bid^  of  the  tube,  the 
roptnre  will  involve  the  peritoneal  covering,  and  the  blood 
effused  will  therefore  be  poured  out  into  the  general  peritoneal 
cavity,  while  the  ovum  may  or  may  not  be  seriously  injured 
(fig.  66).  If.  on  the  other  hand,  the  tear  takes  place  in  the 
floor  of  the  tube,  the  peritoneal  coat  may  eecape,  while  the 
effoeed  blood  and  the  discharged  ovum  will  make  their  way 
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between  the  layers  of  the  broad  ligament,  gradually  Geparating 
them  and  burrowing  in  the  connective  tissue  which  this  liga- 
ment contains  (fig.  67).  Large  quantities  of  blood  may  in 
this  way  be  effused  into  the  broad  ligament.  This  form 
of  rupture  is  believed  to  occur  mainly  in  cases  of  iethmial 
pr^oancy,  eince  this  portion  of  the  tube  is  less  completely 
invested  by  peritonemn  than  the  ampullary  portion.  The 
former  is  known  as  intra-peritoneal  rupture,  the  latter  aa 
intra-ligamentary  or  extra-peritoneal  rupture.  In  both 
wieUes  of  ruptare  the  ovum  is  as  a  rule  destroyed  by  pre- 
vious hmuorrhage.    Apart  from  hatmorrhage,  this  result  also 
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inevitably  follows  (a)  it  the  amnion  is  ruptured,  or  (h)  i 
placental  portion  of  the  chorion  ia  lacerated  or  detached  by  I 
the  rupture  (figs.  66  and  67,  a  and  b).  Occasionally,  however, 
the  ovuiu  may  continue  its  development,  and  in  such  cases  it-4 
is  observed  that  the  amnion  has  remainel  intact,  and  that  J 
the  placental  chorion  was  so  situated  as  to  escape  injury  J 
from  the  ruptai-e.  In  intra-peritoneal  rupture  the  placenta  1 
then  grows  out  of  the  rent  and   becomes  attached   to  the  I 
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neighboariiif!    |i«>rituneAl    8iirfac««.  vrbile  layers    of    tympbl 
an  de|Xttit«d  upou  the  uuuiou  (rooi  the  sarroondiag  peri-V 
loaMuu,  (orminK  «    CkIm    m«mbrait«    which    oonstitutw  I 
■MOBckr)-  gwtation>sM.      The    ovaiu    is  now  known  ae 
ttwm*t«rtf  uMomitntl  prtynmitcy.    Precisely  simUacj 
uaYM!v>w«xtr«-{<«>rilc«ea)ruptnr»,u)d  for  tbea 
lh«  oMuti  i:^  then  known  k»  a  brva4'lifi»mttU  ^ 
Socvndiuy  abdoiuioal    pngDaacy  and  broad-lig 
nancy  may  l<olh  cooUaoe  to  t«nu  ;  the  patient  then  i 
inasM  throogb  a  '  Eaha  laboor,*  ancl  the  tntoB  perisbea. 
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occarrence  of  this  false  labour  is  a  physiological  point  of 
great  interest  and  importance,  but  we  have  no  information  as 
to  its  causation,  or  the  mode  in  which  it  leads  to  the  death  of 
the  foetus.  False  labour  is  attended  with  severe  abdominal  pain, 
which  is  mistaken  by  the  patient  for  labour,  but  there  is  no 
clinical  evidence  that  uterine  contractions  play  any  part  in 
its  production.  Broad -ligament  pregnancy  not  infrequently 
undergoes  secondary  rupture  into  the  peritoneal  cavity  ;  even 
then  the  ovum  is  not  in  all  cases  destroyed,  but  may  continue 
as  an  abdominal  pregnancy. 

Many  cases  are  on  record,  both  in  ancient  and  in  modern 
times,  in  which  an  extra- uterine  foetus  has  been  retained  within 
the  abdominal  cavity  for  many  years  after  its  death.  In  some 
of  these  cases  the  gestation-sac  has  become  infected  from  the 
bowel  or  the  uterus,  and  suppuration  has  occurred,  resulting 
in  the  formation  of  fistulous  communications  with  the  exterior, 
or  with  the  neighbouring  hollow  viscera  —  large  intestine, 
bladder,  and  vagina.  Through  these  fistulae  foetal  bones 
are  from  time  to  time  discharged.  When,  however,  the  sac 
remains  free  from  infection  the  body  of  the  foetus  shrinks 
by  absorption  of  its  fluid  constituents,  and  upon  the  dried 
tissues  lime-salts  become  freely  deposited,  converting  it  into 
a  lithopcedion.  In  this  condition  it  may  be  retained  for  many 
years  with  little  disturbance  to  the  patient. 

Clinical  Features  of  Tubal  Pregnancy. — The  sym- 
ptoms of  tubal  pregnancy  must  be  considered  at  two  stages : 
(1)  before  the  occurrence  of  internal  haemorrhage ;  (2)  after 
that  occurrence. 

(1)  Before  the  course  of  gestation  is  interrupted  or  modified, 
tubal  pregnancy  gives  rise  as  a  rule  to  few,  if  any,  symptoms, 
and  these  not  of  a  serious  character.  Usually  not  more  than 
one  monthly  period  is  missed,  and  not  infrequently  there  is 
no  cessation  of  menstruation  at  all,  slight  continuous  or 
irregular  bleeding  following  a  normal  period  without  any 
interruption  of  menstruation.  The  stage  we  are  considering 
seldom  extends  beyond  the  tenth  week,  so  that  long  periods 
of  amenorrhoea  cannot  be  expected.  There  may  be  morning 
sickness,  and  possibly  a  primigravida  may  complain  of  enlarge- 
ment and  tenderness  of  the  breasts. 

It  appears  probable,  from  clinical  observation,  that  as  long 
as  the  ovum  remains  unaffected  its  presence  gives  rise  to  very 
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little  inconvenience.  Symptoms  at  once  arise,  however,  when 
haemorrhage,  either  limited  to  the  ovum  or  escaping  from  the 
tabe,  occurs.  Two  symptoms  then  become  apparent,  viz.  uterine 
haemorrhage  and  pain.  As  Gullingworth  has  pointed  out,  the 
haemorrhage  from  the  uterus  is  usually  steady,  not  irregular, 
moderate  in  amount,  and  dark  in  colour ;  it  is  due  to  partial 
separation  of  the  decidual  membrane  by  uterine  contractions, 
excited  by  the  changes  occurring  in  the  tube.  The  pain  is 
colicky,  often  accompanied  by  nausea,  and  usually  recurs  in 
attacks  of  greater  or  less  severity.  The  unruptured  gravid 
tube  forms  an  elastic,  more  or  less  globular,  swelling,  placed 
behind  or  to  one  or  other  side  of  the  uterus ;  it  may,  how- 
ever, occupy  the  utero-vesical  pouch.  Its  nature  can  only  be 
surmised  from  the  accompanying  symptoms. 

(2)  The  symptoms  which  accompany  internal  bleeding  in 
tubal  pregnancy  are  extremely  variable,  and  mainly  depend 
upon  the  amount  and  the  rapidity  of  the  bleeding.  If  the 
haemorrhage  is  rapid  and  the  amount  great,  the  effused  blood 
becomes  distributed  in  the  peritoneal  cavity,  accumulating  in 
the  most  dependent  parts ;  this  is  called  the  diffuse  type. 
If  the  haemorrhage  is  slow  and  the  amount  small,  the  effused 
blood  becomes  quickly  shut  off  from  the  general  peritoneal 
cavity  by  the  formation  of  lymph  around  it ;  this  is  the 
encysted  type. 

Diffuse  Type, — Occasionally  a  single  haemorrhage  occurs, 
so  rapid  and  profuse  as  to  cause  the  death  of  the  patient 
in  a  few  hours  before  surgical  aid  can  be  obtained.  In 
such  a  case  the  haemorrhage  is  always  intra-peritoneal,  and 
may  be  due  either  to  rupture  or  tubal  abortion.  More 
frequently  haemorrhage  is  less  severe,  ceases  spontaneously 
after  a  time,  and,  while  imperilling  the  patient's  life,  is  not 
necessarily  fatal.  It  may,  however,  recur  after  an  interval 
and  prove  ultimately  fatal.  The  initial  attack  of  bleeding 
may  occur  without  any  exciting  cause,  when  the  patient 
is  at  rest  in  bed,  or  even  when  asleep  ;  more  often  it  appears 
to  have  been  induced  by  some  slight  muscular  effort,  such 
as  that  entailed  by  ordinary  domestic  work  or  by  the  act 
of  defaecation.  Severe  abdominal  pain,  sudden  in  onset, 
situated  in  one  or  both  iliac  regions,  is  usually  the  first 
symptom.  It  is  often  accompanied  by  vomiting,  and  may 
lead  to  faintness  or,  less  often,  to  actual  loss  of  conscious- 
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ness  from  syncope.  Upon  these  symptoms  sapervene  the 
signs  and  symptoms  of  shock  or  profase  haemorrhage — 
pallor,  rapid  and  feeble  pulse,  deep  rapid  breathing  (air- 
hunger),  coldness  of  the  extremities  or  of  the  whole  skin- 
surface  of  the  body,  perspiration,  depression  of  temperature, 
and  restlessness.  Slight  haemorrhage  from  the  uterus  will 
also  usually  occur.  At  this  stage  the  diagnosis  cannot  be 
carried  beyond  that  of  internal  (abdominal)  haemorrhage; 
tubal  pregnancy  may  be  surmised  from  the  history  or  from 
the  presence  of  a  pelvic  swelling,  but  can  only  be  confirmed 
by  operation.  Perforating  appendicitis  and  perforation  of  a 
gastric  ulcer  have  been  frequently  confounded  with  it.  If  the 
patient  survives  the  immediate  effects  of  the  internal  haemor- 
rhage, the  condition  comes  to  resemble  the  encysted  type,  and 
will  pursue  a  similar  course. 

Encysted  Type. — Acute  symptoms,  though  often  found, 
do  not  always  mark  the  occurrence  of  the  initial  haemorrhage 
in  this  type.  The  symptoms  complained  of  are  abdominal 
pain  and  vaginal  bleeding,  which  may  or  may  not  ensue 
upon  a  brief  period  of  amenorrhoea.  After  a  few  days  an 
irregular  rise  of  temperature  usually,  but  not  always,  occurs 
with  hypogastric  pain,  and  the  condition  may  be  diagnosed 
as  *  inflammation  '  or  '  peritonitis.*  In  this  type  progressive 
internal  bleeding  occurs  from  a  slight  rupture  or  from  a  slow 
process  of  abortion,  and  around  the  eflfused  blood,  when  intra- 
peritoneal, inflammatory  adhesions  foi*m,  the  efifect  of  which 
is  to  isolate  it  from  the  general  peritoneal  cavity.  The  rise  of 
temperature  is  due  in  part  to  this  inflammatory  reaction,  and 
probably  in  part  also  to  the  effects  of  the  absorption  of  fibrin- 
ferment  by  the  peritoneum.  The  uterine  haemorrhage  con- 
tinues, and  frequently  the  decidua  is  expelled,  either  entire 
and  forming  a  complete  cast,  or  in  fragments ;  sometimes, 
however,  no  membrane  is  recognised  in  the  uterine  discharge, 
and  it  is  therefore  not  certain  that  the  decidua  is  always  shed 
in  bulk ;  it  may  be  gradually  cast  off  in  the  form  of  debris. 

Diagnosis  is  easier  in  the  encysted  than  in  the  diffuse  type. 
Blood  slowly  poured  into  the  peritoneal  cavity  from  the  gravid 
tube  tends  to  accumulate  in  the  pouch  of  Douglas,  forming  a 
hitmatocele — a  swelling  with  fairly  definite  characters.  When 
poured  into  the  broad  ligament  the  resulting  swelling  is  often 
termed  a  luBmatoma ;  it  also  possesses  fairly  definite  characters. 
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Sometimes,  in  addition,  a  swelling  in  the  region  of  the  tube 
may  be  met  with,  which  may  be  presmned  to  be  the  gestation- 
sac.  Occasionally  in  tubal  abortion,  the  effused  blood,  being 
slowly  discharged  from  the  tube,  does  not  reach  the  pouch 
of  Douglas,  but  accumulates  around  the  abdominal  ostium 
and  quickly  becomes  limited  by  adhesions  ;  such  an  accumula- 
tion of  blood  around  the  mouth  of  the  tube  is  called  a  peri- 
tubal hcematocele.  Occasionally  the  same  result  may  follow 
intra-peritoneal  rupture  with  slowly  progressive  haemor- 
rhage, a  haematocele  being  formed  in  this  case  upon  the  roof 
or  side  of  the  tubes,  around  the  site  of  the  rupture;  it  is 
called  a  paratubal  hcematocele.  To  describe  minutely  the 
physical  signs  of  these  conditions  would  carry  us  out  of  the 
field  of  obstetrics  as  limited  conventionally,  and  reference 
must  be  made  upon  these  points  to  a  text-book  of  gynaecology. 
It  must  not  be  overlooked,  however,  that  an  important  step  in 
diagnosis  is  the  recognition  of  softening  of  the  cervix,  and  a 
certain  degree  of  softening  with  enlargement  of  the  body  of 
the  uterus.  In  a  primigravida  signs  of  activity  in  the  breasts 
are  also  important.  These  changes  point  to  pregnancy,  and 
if  the  uterus  itself  is  not  gravid,  then  the  pregnancy  must  be 
extra-uterine. 

Differential  Diagnosis  of  Tubal  Pregrnanoy.— Two  con- 
ditions are  especially  liable  to  be  confounded  with  tubal 
pregnancy— viz.  (1)  incomplete  uterine  abortion,  and  (2)  retro- 
version of  the  gravid  uterus.  A  number  of  other  conditions 
may  also  undoubtedly  be  confused  with  it,  but  the  results  are 
not  so  serious  as  in  the  case  of  these  two. 

(1)  An  incomplete  uterwie  abortion  occurring  during  the 
second  month  and  a  tubal  pregnancy  resemble  one  another 
in  the  following  particulars  : 

(a)  History  of  a  brief  period  of  amenorrhoea. 

(6)  Signs  of  activity  in  the  breasts  (primigravidae). 

(c)  Enlargement  of  the  uterus  and  slight  softening  of  the 
cervix. 

{d)  Irregular  or  continuous  bleeding. 

(e)  Discharge  of  a  membrane  from  the  uterus. 

From  these  points  a  diagnosis  of  incomplete  uterine  abor- 
tion may  be  made  without  local  examination,  and  the  patient 
consequently  improperly  or  carelessly  treated.  Vaginal  or 
bi-manual  examination  would,  of  course,  reveal  the  fact  that 
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a  pelvic  Bwelllng  existed  oiitBide  the  uterus  ;  liut  if  ihe  pos- 
sibility ot  tubal  pregnancy  liaa  been  overlooked,  the  nature 
of  this  swelling  may  iii  turn  be  miBunderstood,  and  it  may 
be  regarded  as  an  inHammatory  effusion  on  account  of  the 
accompanying  fever. 

(2)  Hetroversion  of  the  Gravid  Uterus. — A  pelvic  biEmato- 
cele  resulting  from  tubal  pregnancy  has  been  not  infrequently 
mistaken  for  this  condition,  and  tbe  results  of  the  mistake 
may  be  disastrous,  for  the  hamatoeele  may  be  ruptured  into 
tbe  general  peritoneal  cavity  by  manipulations  intended  to 
replace  a  supposeil  gravid  uterus.  A  pelvic  hicmatocele 
sometimes,  though  not  invariably,  causes  retention  of  urine, 
and  this  condition,  associated  with  signs  of  early  pregnancy 
(amenorrhcea,  softening  ot  cervix,  breast  changes),  at  once 
gives  rise  to  the  auepicion  of  retroversion  ot  the  gravid  uterus. 
On  local  etamiuation,  after  evacuation  of  the  bladder,  in  both 
conditions  a  large  elastic  swelling  is  found  in  the  pouch  of 
Douglae,  thus  increasing  the  resemblance  between  them. 
It  is  only  by  attention  to  the  two  following  points  that  the 
diagnosis  ot  hsmatocele  can  be  made  :  (1)  though  the  cervix 
may  be  displaced  forwards  and  upwards,  the  anterior  vaginal 
wall  is  not  elongated;  (2)  the  uterus  lies  entirely  in  front  of 
the  swelling  felt  in  the  pouch  of  Douglas;  it  is  only  slightly 
enlarged,  but  may  be  considerably  elevated.  An  anaesthetic 
may  be  required  to  determine  these  points  satisfactorily,  as  tbe 
use  of  the  sound  must,  ot  course,  be  avoided  white  the  diagnosis 
ie  in  doubt. 

Treatment  of  Tubal  Pregnancy.— The  treatment  of  this 
condition  is  essentially  surgical,  and  the  details  of  the 
operative  measures  which  may  be  required  belong  to  the 
domain  ot  gyniecology,  but  the  general  principles  upon  which 
operative  interference  is  based  may  be  briefly  indicated  here. 
There  is  a  general  consensus  of  opinion  that  an  wn- 
ruptured  gravid  tube  should  at  once  be  removed  by 
abdominal  section  in  order  to  forestall  the  occurrence  of 
rupture  or  abortion,  with  the  grave  risks  to  life  which  they 
involve;  diagnosis  is,  however,  very  seldom  made  at  this 
stage.  The  diffuse  type  of  internal  hamorrhage  fi'om  tubal 
rupture  or  abortion  ia  in  the  majority  ot  cases  best  treated  by 
abdominal  section  and  removal  of  the  damaged  tube,  time 
being  allowed,  before  oiwrating,  for  recovery  from  shock  to 
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take  place.  Occasionally  the  condition  of  the  patient  may 
be  too  .urgent  to  permit  of  any  delay,  and  under  these  circum- 
stances immediate  operation  must  be  performed,  although 
the  chance  of  saving  the  life  of  the  patient  is  but  small.  In 
the  encysted  type  treatment  may  be  either  palliative  or 
radical.  The  former  consists  in  prolonged  rest  in  bed,  so  as 
to  allow  of  absorption  of  the  effused  blood  ;  this  may  be  com- 
bined with  vaginal  drainage  of  the  hsematocele  by  po8teri(»r 
colpotomy.  This  line  of  treatment  yields  good  results,  but  is 
very  tedious  and  prolonged.  Radical  treatment  by  abdominal 
section  and  removal  both  of  the  effused  blood  and  the  damaged 
tube  is  followed  by  a  much  shorter  convalescence,  and  is 
attended  by  only  slight  operative  risk.  Abdominal  or  Broad- 
ligament  pregnancy  has  been  treated  in  various  ways,  and 
no  general  agreement  exists  as  to  which  is  to  be  preferred. 
Probably  the  safest  plan  is  to  allow  the  gestation  to  continue 
until  false  labour  supervenes  and  the  foetus  dies ;  to  wait 
several  weeks  in  order  that  thrombosis  of  the  placental 
sinuses  may  occur,  and  then  to  extirpate  the  entire  sac, 
including  the  placenta,  by  abdominal  section.  Operation 
undertaken  while  the  fcetus  is  alive  is  greatly  complicated  by 
the  relations  of  the  placenta,  for  the  placental  site  may  be 
spread  over  coils  of  intestine  and  other  important  viscera, 
and  removal  of  this  organ  along  with  the  foetus  leads  to  severe 
hiemorrhage,  which  is  very  difficult  to  control.  In  order  to 
avoid  this  difficulty,  some  operators  have  left  the  placenta 
in  situ,  and  allowed  it  to  become  gradually  thrombosed, 
separated,  and  expelled  piecemeal  during  convalescence  through 
a  sinus  in  the  abdominal  wall.  This  process  is,  however, 
attended  with  serious  risks  of  sepsis.  The  method  first 
mentioned  appears  to  offer  a  comparatively  safe  middle  course, 
but  all  operations  for  abdominal  pregnancy  are  necessarily  of 
serious  prognosis. 

Disorders  associated  with  Pregnancy 

Acute  Infectious  Fevers. — The  mortality  from  these 
diseases  is  much  higher  among  pregnant  women  than  others* 
for  the  reason  that  abortion  or  premature  labour  ensues  in 
about  50  per  cent,  of  cases  and  detracts  greatly  from  the 
p!itient's  chances  of  recovery.     Abortion  appears  to  be  brought 
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about  either  by  violent  uterine  contractions  causing  detach- 
ment of  the  ovum,  or  by  the  death  of  the  foetus,  and  is  often 
preceded  by  severe  hsBmorrhage.  The  death  of  the  foetus 
may  be  due  in  some  cases  to  the  high  temperature,  in  others 
to  direct  transmission  of  the  disease,  or  to  the  passage  of 
toxins  into  the  foetal  circulation.  Experiments  have  shown 
that  pregnant  animals  can  bear  remarkably  high  temperatures 
without  aborting,  if  the  temperature  is  raised  very  gradually : 
clinically,  however,  it  is  found  that  in  infectious  fevers  the  risk 
of  abortion  is  directly  proportional  to  the  height  of  the  fever. 
Authorities  differ  as  to  the  effect  of  influenza  upon  pregnancy, 
some  regarding  it  as  serious,  others  as  unimportant. 

Chronic  Infections  (Tubercle,  Syphilis,  and  Gonorrhoea). 
Phthisis  in  women  does  not  unfavourably  affect  fertility, 
nor  does  it  unfavourably  influence  the  course  of  pregnancy ; 
usually  the  resulting  children  are  well  developed  and  show  no 
sign  of  tuberculous  disease  when  born.  During  pregnancy 
phthisical  women  often  appear  to  improve  in  health,  but  most 
authorities  believe  that  in  the  puerperium  the  tuberculous 
disease  usually  advances  more  rapidly.  In  a  certain  number 
of  cases  of  acute  miliary  tuberculosis  or  advanced  pulmonary 
phthisis,  the  transmission  of  tubercle  bacilli  from  the  mother 
to  the  foetus  has  been  demonstrated,  but  this  occurrence  is 
extremely  rare.  Only  in  quite  exceptional  circumstances  does 
phthisis  form  an  indication  for  the  artificial  termination  of 
pregnancy. 

Syphilis  is  the  most  frequent  of  all  the  constitutional 
causes  of  premature  interruption  of  pregnancy.  In  the  great 
majority  of  instances  the  source  of  infection  is  paternal ; 
whatever  may  be  the  stage  of  the  disease  in  the  father,  it 
is  possible  for  the  foetus  to  be  infected.  The  influence  of 
maternal  syphilis  upon  pregnancy  varies  according  to  the 
incidence  of  the  disease.  Women  infected  with  syphilis 
before  or  at  the  time  of  conception  miscarry  in  about  three 
out  of  every  four  cases,  the  foetus  showing  definite  signs  of 
the  disease.  In  the  cases  of  women  infected  subsequent  to 
conception  but  early  in  pregnancy  abortion  often  ensues,  but 
with  much  less  frequency.  If  the  infection  occurs  late  in 
pregnancy,  the  pregnancy  may  be  iminfluenced  and  the  foetus 
bom  alive  and  healthy.  Very  rare  cases  probably  occur  in 
which  a  woman,  impregnated  by  a  man  who,  though  syphilitic. 
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displays  no  local  infective  lesion,  contracts  syphilis  from  the 
foetus  in  utero.  This  is  known  as  conceptional  syphilis,  and 
is  characterised  by  complete  absence  of  all  lesions  character- 
istic of  the  primary  stage.  Sometimes  a  syphilitic  fcetus  is 
born  without  any  sign  of  the  disease  being  recognisable  in 
the  mother,  and  even  if  she  suckles  her  child  she  does  not 
become  obviously  infected.  This  is  known  as  CoUes's  law  of 
immunity,  but  it  is  doubful  whether  the  mother  under  these 
circumstances  is  not  in  reality  affected  by  syphilis  in  an 
attenuated  form ;  the  fact  that  she  does  not  become  obviously 
infected  from  suckling  her  child  appears  to  support  this  view. 
The  signs  of  syphilis  in  the  infant  will  be  referred  to  later  on 
(p.  474).  Anti-syphilitic  treatment  of  both  parents  is  of 
course  required  in  all  cases  where  there  is  evidence  of  the 
existence  of  the  disease  in  either,  and  even  when  the  mother  is 
appareiitly  unaffected  anti-syphilitic  treatment  must  be  steadily 
pursued  throughout  pregnancy  in  the  interest  of  the  child.  A 
syphilitic  infant  should  never  be  suckled  by  a  wet-nurse. 

Gonorrhwa. — When  this  disease  is  contracted  during 
pregnancy  it  is  apt  to  give  rise  to  a  very  acute  form  of 
vulvo-vaginitis,  associated  with  extensive  redness  and  oedema 
of  the  skin-surfaces,  and  the  formation  of  diphtheritic  patches 
upon  the  mucous  membranes.  The  presence  of  chronic 
gonorrhceal  infection  of  the  vagina  and  cervix  is  not  neces- 
sarily a  hindrance  to  conception,  and  most  of  the  cases  of 
gonorrhoea  met  with  in  pregnancy  are  of  this  nature.  Vulvo- 
vaginitis of  gonorrhceal  origin,  whether  acute  or  chronic,  has 
little  effect  upon  the  course  of  pregnancy.  Abortion  is  not 
very  frequent,  and  it  is  probably  quite  exceptional  for  the 
uterine  cavity  to  be  invaded  by  the  organism  during  pregnancy. 
The  disease  may,  however,  ascend  to  the  cervical  mucous 
membrane  and  thence  to  the  decidua,  causing  acute  decidual 
endometritis  (see  p.  Ill),  a  condition  which  invariably  leads 
to  abortion.  In  all  cases  there  is  the  risk  that  the  disease 
may  spread  to  the  Fallopian  tubes,  ovaries,  and  pelvic  peri- 
toneum in  the  puerperium,  with  the  most  serious  or  even  fatal 
consequences.  During  labour,  gonorrhceal  vaginitis,  whether 
acute  or  chronic,  entails  serious  risks  of  infection  of  the  eyes 
or  mouth  of  the  fcutus.  Gonorrhceal  discharges  at  all  stages 
of  pregnancy  accordingly  require  careful  local  treatment  by 
vaginal  douching  and  other  measures,  the  details  of  which 
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are  described  in  text-books  of  gynaecology.  It  must  also  be 
remembered  that  gonorrbcieal  discharges  are  infectious  at  all 
stages,  and  even  when  the  specific  organism  has  disappeared 
other  pathogenic  bacteria  may  be  present ;  the  greatest  care 
must  therefore  be  taken  to  prevent  the  transmission  of  the 
infection  to  other  patients. 

Diseases  of  the  Heart  and  Circulatory  S3rstem. — 
Chronic  valvular  disease  of  the  heart  is  not  infrequently 
met  with  in  pregnant  women.  In  about  70  per  cent,  of 
such  cases  the  mitral  valve  is  the  one  affected,  mitral  in- 
sofSciency,  either  alone  or  combined  with  stenosis,  being 
much  commoner  than  simple  stenosis,  which  is  but  rarely 
met  with  in  pregnancy.  Lesions  of  both  the  aortic  and  the 
mitral  valves  may  also  be  met  with,  but  simple  aortic  lesions 
are  rare  in  women.  The  most  serious  cases  are  those  in  which 
mitral  stenosis  is  present,  either  alone  or  in  company  with 
other  lesions. 

The  clinical  importance  of  mitral  lesions  in  connection 
with  pregnancy  and  labour  is  a  subject  upon  which  opinions 
are  divided.  Some  authorities  consider  that  the  risk  of 
pregnancy  in  such  cases  is  so  great  that  women  suffering  from 
these  lesions  should  be  forbidden  to  marry,  and  if  married 
should  be  advised  to  avoid  the  occurrence  of  pregnancy.  It 
is  probable  that  these  authorities  have  taken  an  exaggerated 
view  of  the  gravity  of  this  condition.  French  and  Hicks  have 
recently  analysed  the  obstetric  history  of  three  hundred  con- 
secutive cases  of  women  with  mitral  lesions  treated  at  6uy*s 
Hospital.  They  found  that  the  average  number  of  children 
borne  by  these  women  was  4*5,  one  woman  passing  success- 
fully through  seventeen  pregnancies.  In  only  8  per  cent. 
of  these  cases  did  failure  of  compensation  occur  in  the  first 
pregnancy ;  and  among  those  who  passed  through  five 
pregnancies,  the  proportion  of  cases  of  failure  of  compensation 
was  only  15  per  cent.  It  is  obvious  from  these  figures, 
and  from  numerous  observations  of  small  numbers  of  cases, 
that  mitral  disease  does  not  form  such  a  serious  complication 
of  pregnancy  as  was  formerly  supposed,  and  prohibition  of 
marriage  or  pregnancy  in  such  cases  cannot  be  justifiable  as 
routine  practice. 

As  long  as  compensation  is  maintained  a  woman  suffering 
from  mitral  lesions  may  pass  successfully  through  a  number 
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of  pregnancies  without  running  any  serious  riak,  Irregnlar 
hfpmorrhage  duiing  the  early  monthB  is  not  uncommon,  and 
there  is  a  marked  tendency  to  the  occurrence  of  abortion  or 
premature  labour.  But  when  compensation  breaks  down, 
either  as  the  result  of  pregnancy,  or  from  other  causes,  snch 
as  recurrence  of  rheumatic  fever,  the  patient's  condition 
immediately  becomes  one  of  great  gravity.  When  due  to 
pregnancy  this  is  most  likely  to  occur  in  the  later  months,  or 
during  Iftlwur  ;  it  may,  however,  come  on  in  the  early  months 
ot  pregnancy,  or  in  rare  instances  in  the  early  days  of  the 
puerperiura,  when  rapid  dilatation  ot  the  right  heart,  leading 
to  a  fatal  result,  may  ensue.  The  treatment  of  failure  of  com- 
pensation during  pregnancy  follows  the  usual  lines  adopted  in 
ibis  condition ;  if  general  medical  measures  fail  to  alleviate 
the  condition,  abortion  or  premature  labour  must  be  indui 
These  events,  however,  often  occur  spontaneoosly  when 
pensation  breaks  down. 

The  greatest  care  must  therefore  be  taken  to  maini 
compensation  during  pregnancy  and  avoid  over-strain ;  so 
long  OS  this  is  successful,  pregnancy  may  be  allowed  to 
continue.  If,  however,  a  ]>atient  who  has  had  the  good 
ftoiune  to  survive  a  previous  failure  of  compensation  during; 
pr«gnaney  or  labour  should  again  become  pregnant,  abortion 
should  be  at  once  induced. 

Vnriees  in  the  lovrer  estremities  and  labia  majors  are  apt 
(o  become  gnwtly  aggravated  by  pregnancy,  giving  rise  to 
pAin  and  inability  to  walk.  Vulval  varices  scnnetimes  rup- 
ture from  traumatistu,  with  profuse  hemorrhage,  which  bos 
been  known  to  prove  fatal  in  the  absence  ot  proper  surgical 
aid. 

Renal  Diseases.— The  influence  of  ckronic  nepkritu 
upon  pni^Mncy  bos  alr«Ady  beoi  r^erred  to  whoi  con- 
ludoring  th«  subjoct  of  altHiminona.  To  distinguish  between 
thi?  rendition  and  the  tran&i<^nt  rertol  changes  characteristic 
of  the  '  {iTdgnancT  kidney  '  may  be  somewhat  difficult,  when 
the  esiKilvuce  tA  rhroaic  nephritia  has  been  nnsnapectcd  before 
ronccpiioin.  In  the  loUowinft  pointe  chrocuc  nephritis  with 
(H^ifOiaiu'y  will  be  fancoA  lo  diffn-  trom  tbe  albominoria  o(_ 
liWRnaiM-y  : 

(l^  Alb<uiuuuria  and  opifaaa  appear  mocb 
p.  78). 
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(2)  (Edema  is  likely  to  affect  the  face  and  upper  ex- 
tremities. 

(S)  Characteristic  changes  may  be  found  in  the  arteries, 
the  heart,  and  the  retina  (exudative  retinitis  may,  however 
occur  in  the  albuminuria  of  pregnancy). 

(4)  Intercurrent  attacks  of  acute  nephritis  may  ensue. 

(5)  Epithelial  casts  may  be  found  in  the  urine. 

In  general  terms  it  may  be  said  that,  on  the  one  hand 
the  effect  of  pregnancy  usually  is  to  aggravate  the  renal 
disease ;  on  the  other,  the  disease  usually  causes  the  pregnancy 
to  terminate  prematurely,  tends  to  destroy  the  foetus  by 
inducing  placental  degeneration,  and  may  cause  the  death  of 
the  mother  from  uraemia.  Convulsions  which  ensue  under 
these  circumstances  must  be  regarded  as  mainly  uraemic  in 
origin.  The  foetal  mortality  in  chronic  nephritis  is  very  high 
indeed. 

From  these  considerations  it  will  be  apparent  that  preg- 
nancy in  the  subjects  of  chronic  nephritis  involves  grave 
risks.  A  patient  who  has  survived  an  attack  of  uraemia  in 
a  previous  pregnancy  should  not  be  allowed  to  incur  the  risks 
again ;  and  if  conception  does  take  place,  abortion  should  be 
induced  without  delay.  In  the  case  of  a  primigravida,  or  if 
previous  pregnancy  has  not  been  attended  with  serious  com- 
plications, palliative  treatment  may  be  adopted  and  a  careful 
watch  kept  upon  the  condition  of  the  urine  ;  but  the  chances 
of  the  patient  bearing  a  living  child  are  by  no  means  good. 
The  occurrence  of  an  intercurrent  acute  attack  of  nephritis 
ahnost  always  ends  in  abortion. 

PyeZt'^i^.— Considerable  attention  has  been  paid  of  late  to 
the  occurrence  of  pyelitis  during  pregnancy,  and  certain  facts 
have  been  established  with  regard  to  it.  From  the  analysis 
of  a  series  of  recorded  cases  it  has  been  shown  that  this 
condition  occurs  in  the  second  half  of  pregnancy,  that  it  is 
attended  usually  by  an  acute  onset,  is  relatively  more  fre- 
quent in  primigravidsB  than  in  multiparae,  and  is  practically 
confined  to  the  right  kidney.  It  is  characterised  by  pain  in 
the  right  loin,  fever,  and  pus  in  the  urine,  without  any  of 
the  characteristic  symptoms  of  cystitis.  Pure  cultures  of 
colon  bacillus  have  been  found  in  a  number  of  cases  sub- 
mitted to  bacteriological  examination.  It  therefore  appears 
to  be  doe  to  two  factors :  (a)  pressure  upon  the  right  ureter 
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by  tile  grtivid  uterus ;  (i)  infection  with  the  colon  baciUtd 
The  normal  right  obliquity  of  the  uterus  accounts  for  the 
great  predominance  of  cases  affecting  only  the  right  kidney. 
The  general  tendency  of  the  condition  is  to  recover  spon- 
taneously without  active  treatment ;  sometimes  it  disappears 
before  labour ;  if  it  persists  to  term,  rapid  care  usually  follows 
evacuation  of  the  uterus.  In  a  certain  number  of  severe  cases 
it  has  been  found  necessary  to  induce  labom'. 

Diseases  of  the  Liver. — Pregnancy  is,  in  some  unex- 
plained manner,  one  of  the  predisposing  causes  of  acute  yellow 
atrophy  of  the  liver.  This  rare  disease  induces  changes  in 
the  organ  simitar  to  those  often  found  in  fatal  cases  of 
puori^ernl  et.-l»mp8ia.  Jamidice  in  pregnant  women  is  always 
a  somewhat  serious  symptom,  owing  to  the  fact  that  it  may 
indicate  the  onset  of  acute  yellow  atrophy.  No  treatment  is 
knovn  which  will  arrest  the  eonrae  of  this  malady. 

Diabetts  is  seldom  fonnd  in  association  with  pregnancy, 
probably  because  it  exerts  an  tuHaence  unfavourable  to  con- 
ception. The  frequent  occurrence  of  traces  of  lactose  in  the 
urine  of  healtliy  pregnant  and  nursing  women  must  be 
r«collect«d,  and  dne  aire  exercised  before  arriving  at  a 
di«pio«ii8  of  diabetea.  Pr^nancy  seldoin  goes  to  term,  and 
in  nenirly  dfi  per  e«Bii.  of  recorded  eases  the  moOier  has  died 
of  dialwlio  coma.  Hydramnios  is  said  to  be  frequently 
aic«(^ic-tat«hl  with  diaWt«is,  the  amniotic  dnid  containing  sugar. 

Diseases  of  the  Nervous  System.— .NVuW/is  supposed 
to  U-  of  t<t\K'mic  i^ri^  ^imetimes  corurs  during  pr^nancy; 
it  iiiLtv  aS,ix\  a  single  nenti  or  may  be  multiple.  Severe 
|Vii>t.  UmtlMl  to  tbt  distribatioa  of  the  affecied  nerve,  is  the 
l'rv.m:tt>nl  symploco.     It  d)ak|i|nais  nfiidiy  after  labour. 

I  ''krfti  is  not  LatreqiMDtty  met  witli  doling  pregnancy. 

\\\  :«K'ut  two-Uurds  o(  tb«  easaa  there  is  a  previous  history 

■:^.i,  .uu)  ttfien  ot  dtorea  and  rtHOinatism  comlnned. 

V  coBUMa  in  iba  int  Uian  in  »  subsequent 

i^uMoas  abottim  oocvn  in  Inmi  10  lo  15  per 

-.'■•X  tiM  Mwrtaliy  of  th*  ^baaM  ia  variooaly 

t  *fc  thMa  S  pw  «WL  to  40  pv  eenL;  the  laUar 


.^f^i^^mm  tmX  VOL  h«l  aadl  Khtgal  iatk,  tha  administra- 
iMKal  l(;plr«tir  W  pcv>l»ra  dMy,  aad  rarions  antt- 
"  ''        AttMM^  1mt«  raoaDUT  been  made  to 
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fibow  that  the  disease  is  tosiemic  in  origin,  and  should  be 
treated  by  rest,  milk  diet,  and  Btimulation  of  the  functions  of 
ehmination.  In  some  eases  the  movements  are  very  severe 
and  continuous,  fever  appears,  and  the  patient  becomes  greatly 
exhausted  ;  abortion  must  then  be  induced. 

Herpes  gtstationis. — This  rare  affection  is  believed  to  be 
!L  neuritis  of  tosffimic  origin.  It  is  characterised  by  multi- 
form skin  lesions,  the  commonest  type  being  crops  of  papules, 
vesideB,  or  pustules  of  herpetiform  character ;  they  are  distri- 
buted chiefly  upon  the  buttocks,  the  flanks,  the  forearms,  and 
the  back  of  the  thighs.  Sometimes  the  disease  affects  the  skin 
of  the  whole  body,  is  very  intractable,  and  may  cause  serious 
uxhaustion  from  uncontrollable  irritation  and  want  of  sleep. 

Ovarian  Tumours. — The  presence  of  a  unilateral  ovarian 
tyst,  if  uncomplicated,  forms  no  hindrance  to  conception  ; 
bilateral  solid  tumours,  whether  benign  or  malignant,  are 
practically  never  found  in  association  with  pregnancy.  Single 
cysts  of  moderate  size,  which  rise  into  the  abdominal  cavity 
along  with  the  uterus  as  it  develops,  give  rise  to  no  symptoms 
and  are  often  not  discovered  until  labour  sets  in ;  or  even 
anti),  during  the  puerperium,  the  size  of  the  abdomen  draws 
attention  to  their  iiresenee.  Small  timaoura  which  during 
pregnancy  remain  in  the  pouch  of  Douglas  are  subjected 
to  considerable  pressure,  and  may  give  rise  lo  pain  and 
interference  with  the  functions  of  the  bladder  and  rectum. 
They  may  obstruct  labour  (see  p.  311),  and  they  not  infre- 
quently give  rise  to  serious  trouble  during  the  puerperium, 
from  axial  rotation  of  the  i^dicle  or  from  injury  received  in 
labour.  As  a  rule,  ovarian  tumours  discovered  during  preg- 
nancy should  be  at  once  removed ;  ovariotomy  in  pregnant 
women  is  no  more  serious  than  in  the  non-pregnant,  but 
abortion  follows  in  about  20  per  cent,  of  cases. 

Tumours  of  the  Gravid  Uterus, — I.  Fibroids  and  Preg- 
nancy.— Conception  does  not  readily  occur  in  a  uterus  which 
I  the  seat  of  a  fibroid  tumour  when  that  tumour  is  sub- 
neons  or  interstitial  in  position,  whether  it  is  small  or  large. 
ibperitoneal  fibroids,  however,  are  probably  no  hindrance  to 
nception,  whatever  their  size  may  be.  And  although  the 
•st-named  varieties  are  a  hindrance  to  conception  they  by  no 
eans  absolutely  prevent  it,  so  that  the  asHOciation  of  fibroids 
ith  pregnancy  is  not  uncommonly  met  with. 
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The  Diagnosis  of  Pregnancy  in  a  uteraa  enlarged  and 
distorted  by  tbe  presence  of  one  or  more  fibroid  tamouTB 
may  present  great  difficulties.  The  degree  of  difficulty  will 
depend  in  tbe  main  upon  the  poaitioii  of  the  uterine  cavity 
and  its  relation  to  the  tumour  or  tumours.  Sometimes  the 
cavity  is  anterior  and  accessible  to  abdominal  palpation,  when 
diagnosis  will  be  comparatively  easy ;  but  it  may  lie  behind  the 
tumour  which  intervenes  between  it  and  the  abdominal  wall ; 
or,  as  in  tig.  68,  it  may  be  placed  between  two  tamours,  when 


(Bla^d-:>u 


di^^osis  vill  be  very  difficult.  Until  the  presence  of  the 
fcetus  can  be  directly  detected  by  palpation  or  by  auscultation 
of  the  heart,  the  diagnosis  of  pregnancy  can  only  be  presump- 
tive. During  the  first  live  months  tbe  greatest  import-ance 
must  be  attached  to  amenorrhea  ;  sudden  cessation  of  the 
menses  iu  a  patient  with  a  fibroid  tumour  almost  invariably 
implies  pregnancy,  unless  the  age  of  the  menopause  has  been 
reached.  But  sometimes  irregular  hemorrhage  takes  the 
place  of  amenorrbit'a,  itud  this  change  is  not  so  important, 
as  it  frequently  ocluxs  iu  connection  with  fibroids  from  other 
i  causes.     Signs  uf  activity  in  the  breasts  carry,  perhaps,  less 
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than  their  usual  importance  in  these  cases,  because  secre- 
tion is  sometimes  found  in  the  breasts  of  nulliparous,  non- 
pregnant women  who  are  the  subjects  of  uterine  fibroids. 
Pregnancy  causes  rapid  enlargement,  with  softening  of  the 
uterus  and,  to  a  less  extent,  of  the  tumours  which  it  contains. 
Owing  to  the  distortion  caused  by  the  new-growths,  the  altera- 
tions in  shape  characteristic  of  the  early  months  of  pregnancy 
cannot  be  made  out,  while  softening  of  the  cervix  is  usually 
late  in  appearing.  A  uterine  souffle  can  often  be  heard  over 
some  part  of  a  non-gravid  fibroid  uterus,  so  that  the  presence 
of  this  sign  also  is  unimportant.  It  will  thus  be  readily  seen 
that  diagnosis  must  be  difficult  at  this  stage  of  pregnancy ; 
repeated  examinations  will  be  required,  and  even  then  it  may 
be  necessary  to  postpone  diagnosis  until  the  period  at  which 
the  foetal  heart  can  be  heard. 

During  the  later  months  the  gravid  part  of  the  uterus 
may  be  found  to  occupy  almost  any  position  with  regard  to 
the  tumour ;  usually  it  is  placed  more  or  less  laterally,  but 
may  be  in  the  upper  or  lower  portions  of  the  mass.  Upon  its 
position  will  depend  the  degree  of  ease  with  which  the  foetal 
heart  or  limbs  can  be  detected. 

Clinical  Course. — Pregnancy  certainly  causes  recognis- 
able softening  of  fibroid  tumours,  but  opinions  differ  as  to 
whether  it  causes  their  rate  of  growth  to  increase,  and  the 
truth  is  not  easy  to  establish.  Upon  the  general  course  of 
pregnancy  and  the  development  of  the  foetus,  fibroids  exert 
no  unfavourable  influence,  unless  some  complication  should 
arise.  A  fibroid  tumour  impacted  in  the  j)elvi8  may  cause 
severe  pressure-symptoms  as  the  uterus  develops,  but  these 
effects  are  due  to  the  accident  of  its  position.  Axial  rotation  of 
a  stalked  subperitoneal  fibroid  may  occur,  though  very  rarely, 
during  pregnancy;  and  previously  existing  adhesions  may 
become  troublesome  through  being  stretched.  But  in  the 
majority  of  cases  the  course  of  pregnancy  is  attended  by  very 
little  more  discomfort  than  may  be  met  with  when  there  are 
no  fibroids  present.  There  is,  however,  undoubtedly  a  some- 
what greater  risk  of  pregnancy  ending  prematurely  either  in 
abortion  or  premature  labour.  The  effect  of  fibroids  upon 
labour  will  be  considered  in  a  later  section  (p.  314). 

Management. — Pregnancy  should  be  allowed  to  continue 
until  term,  unless  (1)  severe*  complications  due  to  the  tumour 
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arise,  or  (2)  the  tumour  is  bo  situated  as  Inevitably  to  canse 
insuperable  obstructiou  during  labour.  In  the  former  case 
the  offending  tumour  should,  if  possible,  be  removed  by 
myomectomy  and  the  uterus  allowed  to  remain  ;  this  opera- 
tion is  followed  by  spontaneous  abortion  in  about  50  per  cent, 
of  cases.  In  the  latter  case  there  are  two  possible  niter- 
natives  :  (o)  abortion  may  be  at  once  induced ;  (6)  the 
pregnancy  may  be  allowed  to  continue  until  term,  and  Ihe 
child  then  delivered  by  Ctesarean  section,  the  uterus  being 
at  the  same  time  removed.  The  induction  of  abortion  can- 
not be  recommended ;  the  position  of  the  fibroid  tumour 
necessarily  renders  dilatation  of  the  cervix  difficult,  and  if 
interference  is  necessitated  to  evacuate  the  uterus,  serions 
mechanical  obstacles  may  have  to  be  overcome.  Cicsarean 
hysterectomy  (see  p.  524)  at  or  near  term  is  no  more  serious 
than  hysterectomy  at  an  earlier  period  wben  the  fcetus  is  non- 
viable, and  is  therefore  on  the  whole  the  beat  method  of 
dealing  with  such  cases. 

11.  Malignant  Uterine  Disease  and  Pregnancy. — Preg- 
nancy is  unknown  in  connection  with  carcinoma  of  the  body 
of  the  uterus  ;  it  may,  however,  be  found  in  association  with 
sarcoma,  and  there  is  reason  to  believe  that  in  some  cases  of 
chorionepithelioma  (deciduoma   malignum)   this  growth  baa 
ootnmenced   during   pregnancy.     Cancer   of   the   cervix   and 
pregnancy  are  not  infrequently  associated  (fig.  71),  and  the 
diagnosis  does  not  present  the  same  difficulties  as  in  the  case 
ol  uterine  libroids  and  pregnancy ;  for,  the  body  of  the  uterus 
being  unaffected  by  the  disease,  the  characteristic  changes  in 
it  can  be  recognised  at  any  period  of  pregnancy,    Amenorrhoe 
■  may  be  obscured  by  irregular  haemorrhage  from  the  growth. 
Pud    of   course   the   condition   of    the   cervix   prohibits    the 
B^araoteristic  softening  of  pregnancy  from  taking  place. 
W      Management. — AVheii   the  cervical  carcinoma  is  in  the 
WpperabU  stage  the  presence  of  pregnancy  sliould  be  ignored, 
■lUid  the  whole  utanis  removed  with  the  disease.    The  method 
Bftl  operating  will  depend  tijxtn  the  size  of  the  uterus — i.e.  the 
btftgfl  o(  pregnancy  ;  if  the  child  is  viable  (after  twenty-eighth 
nnwk)  it  oan  he  tiritt  deliveretl  by  Ctcsarean  section  ;  it  non-viable 
Btoftrliar  than  twenty-eighth  week)  the  uterus  can  be  removed  by 
naginal  hysturwtomy,  the  organ  Iwiug  ojiened  and  its  contents 
lbnuu*U<l  (iuriug  the  operation.  When  the  disease  is  inoperabU 
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ttbortton  may  be  induced  in  the  early  monthe  ;  but  After  the 

I!       mid-term  o(  pregnancy  in  such  casea  it  is  probably  bettor  to 
wait,  and  then  deliver  the  child  by  Cteaarean  section  at  term. 


Abortion :    Miscarriag:e 


Abortion  is  the  expulsion  of  the  ovum  from  the  uterus 
i  a  period  before  the  fcetua  haa  become  viable ;  the  term 
viable  signifying  that  the  foetus  is  capable  of  maintaining  its 
existence  when  bom.     Until  the  middle  of  the  seventh  calendar 
month  (twenty-eighth  week)  thefiBtus  is  non-viable,  therefore 
pregnancy  terminating  before  this  date  is  said  to  terminate 
by  abortion.     The  term  miscarriage  is  best  employed  as  a 
synonym  of  abortion  ;  sometimes,  however,  the  latter  is  used 
only  during   the  first  two  to   two  and  a-half  months,  when 
the  ovum  imsHesses  no  properly  developed  placenta,  while  the 
termer  is  applied  to  all  stages  of  the  non-viable  period  later 
than  this.     Such  a  distinction  is  confusing  and  has  nothing 
to  commend  it,  because  the  process  is  scarcely  affected  by  the 
^j^sence  or  absence  of  the  placenta.     Abortion  ia  a  miniature 
Hkfaour  consisting  of  a  stage  of  dilatation,  a  stage  of  expulsion, 
Hlbd  a  stage  of  retraction.     It  may  occur   spontaneously  or 
^^e  intentionally   induced ;    the  former  alone  will    be  con- 
sidered here,  the  latter  being  dealt  with  among  the  Obstetric 
Operations. 
^_      Causation. — The  causes  of  abortion  are  very  numerous ; 
^bey  will   be   beet  considered   in    three  groups  :    (1)  pa//io- 
^^gical  conditions  of  the  mother  and  of  the  ovum  (including 
^%B  Icetus)  ;  (2)  traumatic  causes  ;   (3)  general  or  systemic 
causes. 

(1)  The  pathological  conditions,  maternal  and  foetal, 
^gfbieh  may  cause  abortion  have  been  already  tabulated 
^■ee  p.  74)  and  the  more  important  ones  fully  considered  as 
^■Borders  of,  or  associated  with,  pregnancy,  and  need  not  be 
^T^ain  set  out.     Of  these  conditions,  eome  are  very  apt  to 

cause  abortion,  others  rarely  cause  it ;  and  from  what  has 
been  said  of  each,  no  difficulty  will  be  experienced  in  distin- 
guishing between  those  which  are  important  in  this  respect 
and  those  which  are  not. 

(2)  Of  the  traumatic  causes  the  most  important  is  injury 
^Mp  tlie  uterus  or  Ike  uterine  contents.     This  may  occur  in 
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B  variety  of  ways,  as  from  direct  violence,  such  as  blows  or 
kicks  on  the  abdomen,  or  from  severe  falls  or  other  accidents. 
Sometimes  the  uterus  is  actually  ruptured  by  a  blow  on  the 
abdomen  ;  both  blows  and  falls,  however,  usually  operate,  not 
by  injuring  the  uterus,  but  by  causing  detachment  of  some 
part  of  the  ovum  from  the  uterine  wall.  The  inadvertent 
passing  of  the  sound  or  other  instrument  into  the  gravid 
uterus,  leading  to  rupture  or  detachment  of  the  ovum,  may 
induce  abortion ;  but  sometimes  the  ovum  escapes  injury, 
and  then  no  harm  results  from  this  accident  if  the  instru- 
mentation was  aseptic.  Operations  upon  the  gravid  ultras 
or  the  uterine  appendages  are  frequently,  though  by  no  meaus 
invariably,  followed  by  abortion,  which  in  this  case  probably 
results  from  disturbance  of  the  uterine  or  pelvic  circulation. 
These  causes  of  abortion  rarely  produce  that  effect  imme- 
diately, an  interval  of  several  days,  or  even  a  week  or  two, 
elapsing  before  abortion  sets  in. 

Nest  in  importance  to  direct  or  indirect  injury  must  be 
placed  a  group  of  conditions  which  cause  abortion  by  exciting 
the  uterine  centre  situated  in  the  lumbar  enlargement  of 
the  spinal  cord  (see  p.  193),  the  stimulus  being  conveyed 
through  the  central  nervous  system.  Extreme  degrees  of 
prie  or  fright,  as  from  sudden  bereavement  or  personal 
danger,  may  cause  abortion,  especially  in  women  of  nervous 
temuerament ;  and  it  is  clear  that  such  conditions  can  only 
operate  in  the  manner  just  indicated.  Over-fatigue,  especially 
Irom  dancing  and  riding,  probably  acts  in  the  same  way. 
OiHirations  upon  distant  parts  performed  during  pregnancy 
also  sometimes  induce  abortion,  which  must  clearly  be  pro- 
duced through  the  centra!  nervous  system.  These  conditions, 
all  of  which  involve  '  shock '  to  important  nerve-centres,  nuiy 
be  justly  classed  as  traumatic. 

Many  drugs  have  from  time  to  time  been  employed  for  the 
illicit  production  of  abortion  (abortjfacients),  hut  no  scientific 
study  of  their  mode  of  action  has  ever  been  made.  The 
greater  number  of  them  are  irritant  poisons. 

(3)  The  general  or  syste?nic  causes  consist  of  a  number 
of  conditions,  the  action  of  which  in  cans  lag  abortion  is 
imperfectly  understood.  Thus  consanguinity  of  the  parente, 
high  altitude,  and  hot  climate  are  all  believed  to  cause  it. 
Cnbeolthy  occupations  pursued  by  the  mother  alone  or 
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both  parents,  snch  ae  workuij;  with  lead  mercury  or  glass 
mdonbtedl;  also  causa  abortion  Hal  itual  o\  er  indulgence 
'in  alcohol  and  eseeBsive  sexual  mtercourBe  are  eaid  to  favour 
its  occurrence.  A  paternal  ayphilitie  taint  is  one  of  the  moat 
frequent  systemic  causes  of  abortion  usually  no  definite  sign 
of  disease  is  found  in  the  ovum  in  such  cases 

It  mnst  be  added  that  the  cause  of  abortion  m  a  paiticular 
case  is  often  very  difficult  to  trace  and  m  exceptional  cases 
an  apparently  healthy 
patient  may  have  a 
aeries  of  abortions  for 
which  no  adequate  ex- 
planation can  he  dis- 
covered. 

Frequency. — It  will 
be  clear  from  this 
enumeration  of  the  con- 
itions  which   cause    it 

,t  abortion  is  not  an 
nnconimon  event.  From 
some  recent  statistics 
presented  by  Professor 
VTalins  to  the  Obste- 
trical Society  of  London 
it  appears  that  in  this 
country   about    16    per 

it.  of  pregnancies  ter- 
ite  by  abortion — i.e.  ' 
abortion  occurs  to 
every  five  births  of  viable  children ;  and  further  it  appears  that 
abortion  is  nearly  twice  as  frequent  among  the  classes  from 

I  which  hospital  patients  are  drawn  as  among  the  well-to-do. 
Presented  in  another  way,  it  may  be  said  that  from  30  per 
Isiit.  to  40  per  cent,  of  all  fertile  women  pass  through  i 
pore  abortions  during  the  period  of  child-bearing.  Far  more 
■Kirtiona  occur  in  the  third  month  of  pregnancy  than  in  any 
pber.  Women  who  are  the  subjects  of  syphilis  or  Bright's 
iBflease  often  sustain  a  succession  of  abortions  without  carry- 
ing any  pregnancy  to  term. 

Clinical  Features.— The  symptoms  which  accompany  the 
wocess  of  abortion  are  hamorrkafje  and  pain.     Hremorrhage 
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after  the  internal  os  has  been  already  folly  dilated ;  this 
offers  some  difficulties  in  diagnosis,  for  the  condition  of  the 
cervix  within  the  external  os  cannot  well  be  recognised. 

When  the  cervical  canal  is  sufficiently  dilated,  the  ovum 
is  expelled  through  it  by  the  uterine  contractions,  either  entire 
or  in  pieces ;  an  early  ovum  discharged  in  pieces  may  escape 
notice  unless  all  the  blood  and  blood -clot  passed  by  the 
patient  is  carefully  examined.  When  the  whole  ovum,  in- 
cluding the  decidua,  has  been  expelled,  the  pain  ceases  and 
the  haemorrhage  abates ;  for  several  days,  however,  a  hsemor- 
rhagic  discharge  occurs,  similar  to  the  lochial  discharge  of 
the  puerperium,  and  the  uterus  itself  undergoes  a  process 
of  involution  similar  to  puerperal  involution,  and  occupying 
about  the  same  time  for  its  completion.  If  a  portion  of  the 
ovum  or  decidua  remains  unexpelled  from  the  uterus,  the 
haemorrhage  will  continue  until  it  has  been  got  rid  of. 

A  number  of  terms  are  in  common  use  in  this  country 
which  are  intended  to  describe  certain  clinical  varieties  or 
phases  of  the  process  of  abortion  ;  thus  we  speak  of  threatened 
abortion,  inevitable  abortion,  incomplete  abortion,  and  missed 
abortion. 

Threatened  Abortion. — Sometimes  pain  and  haemorrhage 
occur  during  early  pregnancy  without  leading  te  dilatation 
of  the  cervix.  Caution  must  be  exercised  in  attributing  these 
symptoms  in  all  cases  to  abortion,  for  they  may  result  from 
a  number  of  other  causes— ^.g'.  the  bleeding  may  not  come 
from  the  body  of  the  uterus  at  all,  but  from  some  concurrent 
disease  of  the  cervix,  such  as  a  polypus  or  a  malignant  growth. 
And  when  the  bleeding  can  be  clearly  traced  to  the  uterine 
cavity,  abortion  by  no  means  always  ensues :  it  is  certain 
that  a  good  deal  of  haemorrhage  may  occur  in  early  pregnancy 
without  causing  detachment  of  the  ovum.  For  example, 
haemorrhage  may  occur  from  the  undetached  decidua  in 
decidual  endometritis,  or  in  connection  with  cardiac  or  hepatic 
disease  of  the  mother.  It  is  even  possible  that  slight  de- 
tachment of  some  part  of  the  ovum  or  the  decidua  itself  may 
be  repaired  and  the  gestation  allowed  to  continue.  In  fig.  71 
it  is  seen  that  considerable  haemorrhage  has  occurred  into 
the  decidual  space  without  separation  of  the  ovum,  which  is 
intact,  though  somewhat  compressed.  Clinically,  the  bleed- 
ing in  this  case  was  attributed  to  the  coincident  malignant 
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rhage  must  therefore  never  be  regarded  as  certain  indications 
of  abortion  unless  they  are  accompanied  by  dilatation  of  the 
internal  os,  or  the  expulsion  of  some  part  of  the  ovum  (fcetal 
or  maternal) ;  when  unaccompanied  by  these  changes  it  is 
convenient  to  refer  to  the  condition  as  threatened  abortion. 
By  suitable  treatment  the  process  can  often  be  arrested  here 
and  the  danger  averted.  It  is  not  uncommon,  however,  for 
symptoms  of  threatened  abortion  to  subside,  and  after  an 
interval  to  recur  with  greater  severity.  The  condition  must, 
however,  always  be  regarded  seriously,  for  alarming  and 
even  fatal  haemorrhage  may  occur  from  separation  of  an 
early  ovum  without  any  attempt  being  made  by  the  uterus 
to  evacuate  its  contents  spontaneously.  Such  cases,  being 
unattended  by  dilatation  of  the  cervix,  are  technically  cases  of 
threatened  abortion. 

Inevitable  Abortion. — When  the  pains  are  regular  and 
intermittent,  when  the  internal  os  commences  to  open,  when 
the  ovum  has  been  detached  and  can  be  felt  in  the  cervix, 
or  when  some  portion  of  the  decidua  has  been  expelled,  the 
process  of  abortion  cannot  be  arrested,  and  is  therefore  said 
to  be  inevitable.  The  distinction  between  threatened  and 
inevitable  abortion  is  an  important  practical  point,  for  the  two 
phases  must  be  differently  treated. 

Incomplete  Abortion. — This  name  implies  that  some 
portion  of  the  placenta  or  of  the  decidua  has  been  retained 
in  the  uterus ;  the  condition  is  also  often  termed  *  retention 
of  products  of  conception.'  Continuance  of  bleeding,  with 
absence  of  the  expected  involution  of  the  uterus,  are  the  chief 
symptoms ;  to  these  may  be  added  those  of  septic  infection,  if 
the  cavity  of  the  uterus  has  not  been  kept  sterile. 

Missed  Abortion. — This  term  has  already  been  explained 
when  describing  the  fleshy  or  carneous  mole  (p.  106).  Sym- 
ptoms of  threatened  abortion  occur,  which  subside,  and  after 
a  variable  period  a  mole  is  expelled. 

Anatomy  of  Abortion. — The  condition  of  the  ovum  when 
expelled  depends  partly  upon  its  i)eriod  of  gestation,  and 
partly  upon  the  changes  which  it  has  previously  undergone. 
The  great  majority  of  aborted  ova  show  no  recognisable 
morbid  change  ;  they  were  apparently  healthy  up  to  the 
lime  of  their  expulsion.  Others  show  various  stages  of 
the  blood-mole  previously  described,  or  of  the  hydatidiform 
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mole,  these,  of  course,  being  ova  of  the  first  three  months 
of  gestation.  Older  ova  which  possess  a  definite  placenta, 
when  retained  for  some  weeks  after  the  death  of  the  foetus, 
show  well-defined  post-mortem  changes,  including  those 
already  described  as  placental  infarcts. 

Ova  apparently  healthy  may  be  expelled  entire — with  or 
without  the  maternal  coverings— or  piecemeal.  During  the 
first  and  second  months  the  ovum,  when  thrown  off,  may  carry 
with  it  all  the  decidual  coverings,  the  whole  contents  of  the 
uterus  being  thus  evacuated  en  bloc.  More  frequently  the 
decidua  capsularis  is  ruptured,  and  the  ovum  (chorion,  amnion, 
and  fa'tus)  escapes  and  is  expelled  entire  through  the  cervix 
(figs.  72  and  73).  The  attachments  of  the  chorion  to  the 
decidua  are  so  delicate  at  this  period  that  the  force  of  the 
uterine  contractions  alone  severs  them  completely.  After  the 
second  month  the  chorion  as  well  as  the  decidua  is  usually 
ruptured  (fig.  74)  ;  the  amnion,  being  more  elastic,  usually 
resists,  but  it  also  may  be  ruptured,  and  then  the  fcetus 
escapes  and  may  be  lost  in  the  discharged  blood.  Often  the 
chorion  and  decidua  are  so  firmly  attached  to  one  another  and 
to  the  uterus  that  a  portion  of  chorion  remains,  making  the 
abortion  incomplete ;  this  is  more  apt  to  occur  with  the 
placental  chorion  than  with  the  chorion  laeve. 

The  period  of  gestation  to  which  the  ovum  belongs  may 
be  estimated  from  the  size  and  characters  of  the  foetus,  or 
from  the  size  of  the  chorionic  sac  when  entire.  The  size  and 
characters  of  the  foetus  at  different  periods  of  development  have 
been  stated  on  page  34  ;  they  form  the  best  guide  to  the  period 
of  development  of  the  ovum.  When  the  foetus  has  been  lost 
other  criteria  must  be  relied  upon.  The  size  of  the  unruptured 
chorionic  sac  is  the  next  best  guide ;  during  the  first  three 
months  it  is  as  follows  : 

Iflt  wock  (Peters's  ovum)        .    about  |\j  x  r}iy  of  an  inch  (2*5  x  1*2  mm.) 
2nd     „     (Graf  Spee's  ovum)           •»      }  x  -J  „       (6x5  mm.) 

4th     „           ....          „      1 X  f  ,,       (2*5  X  2  cm.) 

Hth     „                                              ,,2x1}  inches        (5      x  4  cm.) 
12th ,    4ix4J       „  (llix  Hi  cm.) 

Up  to  the  eighth  or  ninth  week  the  whole  chorion  is  covered 
with  villi  (fig.  15) ;  then  those  of  the  chorion  laeve  atrophy, 
and  by  the  end  of  the  third  month  the  discoidal  placenta  has 
been  definitely  outlined.     It  seldom  happens  that  a  foetus  of 
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the  size  of  three  months'  development  escapes  recognition  in 
a  miscarriage. 

DifTerential  Diagnosis. — Two  other  conditions  resemble 
abortion,  inaBmuch  as  they  are  characterised  by  the  expulsion 
of  a  body  from  the  uterus  with  hiemorrhage  and  pain ;  they 
are  (1)  tubal  gestation  and  (2)  an  intra-uterine polypus. 

(1)  The  former  has  already  been  referred  to  (p.  134).  It 
has  been  pointed  out  that  the  structure  of  the  decidual  mem- 
brane is  identical  in  both  uterine  and  extra-uterine  pregnancy, 
and  therefore  uterine  abortion  cannot  be  diagnosed  unless 
structures  recognisable  as  chorionic  or  fa^tal  have  been  expelled 
from  the  uterus.  (2)  An  intra-uterine  polypus  sometimes  pro- 
trudes through  the  cervix,  either  with  or  without  complete 
detachment.  Hsmorrhage;  pain,  enlargement  of  the  uterus, 
dilatntion  of  the  internal  os,  and  the  presence  of  a  soft  bulging 
Bwelluig  in  the  cervical  canal  may  apiiear  to  justify  a  diagnosis 
of  iuevitable  abortion.  But  further  inquiry  and  examination 
will  serve  to  distinguish  the  two,  for  with  a  polypus  there 
will  be  a  history  of  haemorrhage,  not  araenorrhcea,  and  the 
customary  signs  and  symptoms  of  pregnancy  will  be  absent. 

Treatment 

Prop/i^yiaxM.— Prophylactic  treatment  is  naturally  of 
great  importance.  Many  of  the  conditions  described  as 
systemic  causes  of  aljortion  are  capable  of  being  cured  by 
appropriate  treatment,  thus  removing  the  cause  of  previous 
abortions.  Syphilis  is  perhaps  the  most  important  of  these, 
and  ihe  necessity  of  treating  both  parents  in  such  cases  has 
been  already  mentioned-  Careful  management  of  pregnancy 
in  the  early  months  may  obviate  certam  of  the  traumatic 
causes  ;  and  it  is  a  popular  belief,  which  is  supported  to  some 
extent  by  clinical  experience,  that  the  menstrual  epochs  are 
times  of  greater  danger,  when  unusual  precautions  are  re- 
quired. In  cases  of  decidual  endometritis  and  of  repeated 
abortion  for  which  no  systemic  or  local  cause  can  be  found, 
curettage  of  the  uterus  is  useful.  If  the  least  suspicion  of 
syphilitic  taint  exists  in  such  cases,  specific  treatment  should 
of  course  be  fully  carried  out. 

In  threatened  abortion  the  object  of  treatment  is  to  arrest 
I    the  process  ;  in  inevitable  abortion  the  object  is  to  asssit  it. 


16fi 


ABNORMAL  PREGNANCY 


Threatened  abortion  is  accordingly  treated  by  confining 
the  patient  strictly  to  bed,  by  avoiding  as  far  as  possible  all 
forms  of  exertion  and  excitement,  and  by  the  administration 
of  aedatives.  No  local  treatment  should  be  adopted.  After 
the  first  examination,  from  which  it  has  Ijeen  recognised  that 
the  abortion  is  not  inevitable,  no  further  vaginal  examination 
should  be  made  unless  the  case  proceeds  unfavonrably.  The 
diet  should  be  kept  low  and  no  alcohol  given  ;  the  bowels  not 
allowed  to  become  confined.  Various  sedative  drugs  may 
be  administered,  some  of  which  are  general,  others  special 
in  their  action.  The  usefulness  of  opium  in  all  forms  of 
hemorrhage  must  not  be  overlooked,  and  small  repeated 
doses  in  the  form  of  laudanum  or  opium  pill  may  be 
administered  with  great  advantage.  Bromide  of  pota.'isium 
and  chloral  hydrate  are  especially  useful  in  patients  of 
excitable  tem[ierament.  Certain  drugs  are  believed  to  exert 
a  specific  sedative  effect  upon  the  uterus ;  among  them 
may  be  mentioned  viburnum,  cannabis  indica,  and  ergot  in 
small  doses.  Viburnum  may  be  given  in  the  form  of  extract 
(2-3  gr.)  or  liquid  extract  (.^sa.  to  ,^j.  in  hot  water  every  two 
to  three  hours).  Cannabis  indica  is  best  given  in  the  form  of 
pills  {\  to  1  gr.  of  extract).  Ergot  in  small  doses  (10-15in 
of  ext.  ergotie  liq.)  checks  ha?morrhage  without  exerting  that 
excitant  action  upon  the  uterine  muscle  which  it  manifests 
when  given  in  large  doses  to  parturient  women  (see  p.  323). 

A  case  of  threatened  abortion  may  at  any  time  become 
inevitable,  requiring  a  prompt  change  of  treatment.  In  any 
case  where  the  amount  of  bleeding  is  sufficiently  profuse 
seriously  to  aifect  the  patient's  condition,  the  treatment  of 
inevitable  abortion  must  bo  adopted,  even  if  there  is  no 
lilatation  of  the  cervix. 

Itievitable  Abortion. — In  many  cases  this  process  will 
proceed  naturally,  and  terminate  without  any  interference  on 
the  part  of  the  medical  practitioner,  and  with  a  perfectly 
favourable  result.  Under  such  circumstances  nothing  ia  re- 
quired beyond  the  administration  of  ergot  in  full  doses  (5J.  of 
liquid  extract  or  3  gr.  of  ergotine  every  tour  hours),  which  ia 
useful  in  stimulating  the  uterus,  preventing  retention  of  frag- 
ments of  the  decidua  or  ovum,  and  ensuring  proper  retraction 
afterwards.  It  must  l>e  understood  that  the  management  of  an 
>ortion  coils  tor  the  greatest  possible  care  in  the  preventii 
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(it  infectioD,  and  the  antiseptic  routine  to  be  described  lat«r  on 
for  the  management  of  normal  labour  (see  p.  217)  must  be 
applied  just  as  thoroughly  and  conscientiously  to  a  case  of 
nbortion.  The  reBults  of  infection  may  be  quite  as  serious  or 
even  as  disastrous  as  those  of  ordinary  puerperal  infection. 

Interference  in  an  inevitable  abortion  may  become  neces- 
sary from  excessive  biemorrhage,  from  rise  of  temperature,  or 
from  inability  of  the  uterus  to  expel  its  contents.  Hiemorrhagc 
may  become  profuse  or  even  dangerous  at  any  stage  of  the 
process  ;  it  is  of  course  due  in  the  early  stages  to  the  separa- 
tion of  the  ovum  from  the  uterine  wall  and  the  consequent 
rupture  of  maternal  vessels.  The  hiDmorrhage  abates  to  some 
extent  when  the  ovum  has  been  completely  separated,  even 
when  it  is  not  yet  expelled  from  the  uterine  cavity  ;  but  while 


I  any  portion  remains  undetached  it  will  continue.  Bise  oj 
Umperatiire  during  a  miscarriage  necessarily  arouses  sus- 
picion of  infection,  and  is  always  to  be  regarded  as  an  indication 
for  terminating  the  process  without  delay.  Finally,  from 
^^  stow  dilatation  of  the  cervix,  from  morbid  adhesion  of  some 
^^m  part  of  the  ovum,  or  from  weak  contractions  the  abortion 
^^M  may  be  so  much  delayed  as  to  require  interference. 
^^M  The  method  of  interference  to  be  adopted  mainly  depends 
^^H  upon  the  condition  of  the  cervix.  If  not  dilated  sufficiently  to 
^^M  admit  the  finger,  the  best  treatment  is  to  plug  the  cervix  and 
^H  vagina;  if,  however,  the  finger  can  be  introduced,  the  uterus 
^^M  should  be  at  once  completely  evacuated. 
^^B  Vaginal  Plugging  {Tamponade). — The  object  of  this 
^^V  mode  of  treiktmeot  is  temporarily  to  arrest  the  bleeding,  while 
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Bllowing  time  for  dilatation   of  the  cervix  to  be  complet 
Plugging  should  be  performed  in  the  following  manner. 

An  antiseptic  vaginal  douche  (lysol  ^ss.  to  Oj.)  ahould  first 
be  given,  and  the  whole  proceeding  then  carried  through  with 
careful  antiBeptio  precautions.  The  patient  should  lie  upon 
hiT  left  aide  in  the  Sims's  position,  or  upon  her  back,  the 
buttocka  being  drawn  over  the  edge  of  the  bed ;  a  duck- 
bill (Sims's)  speculum  should  then  be  passed  and  used  to  pull 
back  the  perineum  and  open  the  vulval  ajwrture.  With  a 
pair  of  volsella  forceps  (fig.  70}  the  anterior  lip  of  the  cervix  is 
then  seized  and  held  steady,  while  with  a  long  probe  a  narrow 
strip  of  iodoform  ^auze  is  pushed  through  the  cervical  canal  into 
the  uterus,  until  the  cervix  is  tightly  filled  with  it.  Then  the 
vaginal  fornices  should  be  packed  tightly  with  a  second  broader 
8trip,  u  considerable  length  being  required,  and  finally 
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lowur  pari  of  the  vaginal  canal  loosely  filled.  If  the  vagina 
is  tightly  packed  down  to  the  vulva,  considerable  pain  will 
result,  and  the  patient  will  probably  be  unable  to  evacuate 
h«r  hluddt>r.  Strips  of  linen,  first  boiled  for  ten  minutes  and 
than  i!oakod  in  an  antiseptic  solution,  may  be  employed  if 
iodoform  gauze  is  not  at  hand.  The  only  difficult  [lart  of  the 
procedure  is  the  |>aBeage  of  the  gauze  into  the  cervix,  and  this 
may  bo  omitted  if  the  necessary  appliances  are  not  at  hand 
or  if  dilatntioii  has  not  begun ;  the  vaginal  fornices  can  be 
readily  |>ackod  with  the  aid  of  «  sitecnlum  and  a  probe,  or  of 
K  probe  alone. 

The  vaginal  plug  acts  mainlj  as  a,  hveign  body  rellexly 
•xcitiii>!  the  ulurtne  mUBcIo  to  mora  powful  contractions; 
tbeso  ooutnicttons  coiuplete  tb«  septtratkm  of  the  ovum  aud 
dilatv  the  cwvix.  Hrgot  shoald  be  admiuistwed  freely  while 
tlw  pliq:  is  in  iNwtion,  and  in  six  to  eight  boars  it  Bhoold  be 
rwDo^-oil :  the  onim  will  oft«n  be  (ooud  lying  in  (be 
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and  the  uterus  completely  retracted  and  empty.  Or  the  a 
may  be  sufficiently  dilated  to  allow  of  immediate  removal  of 
the  ovum  if  it  has  not  already  been  expelled.  Occasionally 
the  plugging  has  to  be  repeated  because  the  cervix  is  not 
sufficiently  dilated,  and  the  same  careful  antiseptic  pre- 
cautions must  then  be  taken  as  at  the  first  plugging;. 

Tents  of  lamlnaria  or  tupelo  may  also  be  used  to  dilate 
the  cervix  in  abortion,  but  plugging  is  preferable  since  it  more 
powerfully  excites  uterine  contractions. 

Evacuation  of  the   Uterus. — When  the  cervix  is  aoffi- 
ciently  dilated   to  admit    the    index   finger,  the  uterus  may 
"  i  cleared  out  without  delay.     Sometimes,  when  the 
ndition  of  the  patient   becomes   urgent,  it  is  necessary  to 


nracuate  the  uterus  promptly  whether  the  cervix  is  dilated 
or  not. 

Under  amesthesia  rapid  dilatation  may  be  performed  by 

means    of   graduated    metal   cervical  dilators  (fig.  77)  until 

the  index  finger  can  be  introduced  easily  into  the  uterus.     The 

uterine  body  should  then  be  gently  pressed  down  with  one 

^hand  above  the  pubes,  until  the  linger  in  the  cervix  can  be 

^■worked   thoroughly    into   the    cavity.     The    ovum    and    the 

^Plecidua  must  next  be  completely  detached  with  the  finger-tip, 

KiBpeciat  attention  being  paid  to  the  uterine  angles.     The  finger 

should  then  be  removed  from  the  uterus,  and  by  compressing 

the  uterine  body  between  the  external  baud  and  two  fingers  in 

the  vagina,  the  whole  contents  may  be  squeezed  out.     If  this 

should  not  succeed,  a  pair  of  blunt  ovum  forceps  (fig.  78)  may 

be  passed  into  the  uterus  and  the  ovum  removed  piecemeal. 

^^t  is  unnecessary  to  use  a  curette.     The  finger  should  then 
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again  be  passed  to  make  sure  that  the  aterus  is  completelfl 
empty,  and  finally  both  the  uterus  and  vagina  should  b«  I 
airefuUy  douched  with  a  hot  antiseptic  solution,  such  as  Jyeol  I 
.■y.  to  Oi],  (temperature  115"  F.),  and  loosely  plugged  with  I 
iodoform  gauze.  The  strictest  antiseptic  precautions  are  1 
called  for  in  performing  this  simple  operation. 

The  after-treatment  of  abortion  is  conducted  upon  the  J 
same  principles  as  the  norma!  puerperium  (p.  399).  Women  I 
of  the  [Wiorer  classeB  often  pay  little  or  no  attention  to  a  J 
miscarriage;  they  do  not  seek  medical  advi™,  nor  do  thayl 
consider  that  &  subsequent  period  of  reat  is  necessnry.     Bat* 


Fw,  78, — Oviiu  Fuftci 


many  fwrms  of  chronic-  pelvic  inflammation  arise  from  a 
tieglectud  miscarriage,  and  it  is  the  medical  man's  duty  to 
aDlun.'«  proper  management  and  an  adequate  period— at  least 
ten  days-  of  rest  in  bed. 


Death  and  Retentioo  or  the  Foetus  in  Utero 


When  an  ovum  perii>li«s  in  utero  during  the  first 
or  four  uionlhs  ot  {>n^:nan<.-y.  the  cMOse  is  osaall;  to  be  f < 
in  the  ohuiges  described  in  connection  with  fleshy  or 
hnUtidititrm  m<^ee.  At  a  Ut«r  period  it  is  not  intreqauDl 
tor  the  fa>tus  tu  {lerish  tit  utero  from  various  eeosee  which  do 
■Ml  lead  to  the  prodaetion  o(  gnes  anetomieel  changes  in  the 
lilMHnIa  or  nembraiMs  (fig.  79).  In  eoeh  casee  the  ovam 
mmf  h»  ntunad  in  otaro  lor  many  veeks  before  being 
and  it  than  tnimgom  a  aariee  ol  weU-defined 
ejhwicea  which  an  pnctieally  tka  aame  at  all  {wriodB  of 
An  ov«a*  which  has  ban  reteined  tor  aonte 
the  death  ef  the  hHmt^  m 
mt  fartial  or  oonfMa  ahwirjaiiju  oC  1 


thxJH 

Founl^l 
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and  discoloured,  while  in  twin  pregnancy,  with  one  foetus 
BorriTing,  the  dead  one  may  be  comprdBsed  and  distorted  by 
preasore.  The  tissues  undergo  non-putrefactive  necrosis ; 
those  first  affected  are  the  extra-placental  structures — viz. 


Fid.  79.— A  CoMn-tTi  OvuK  0 


(Chabdio  Cboss  IIorpital  Mckbdm.) 

An  spaing  bH  bmi  nadt  kn  Iht  ctwrton  Id  nbow  tbr  [ictiu  in  Ibr  ■innLMIi^  me. 

the  body  of  the  tstua,  the  umbilical  cord,  the  amnion,  and 
the  chorion  Iteve.  The  placental  tissues  preserve  their 
vitsli^  macb  longer,  because  the  maternal  circulation  ifl  only 
gradually  eat  off,  and  the  villi  therefore  remain  in  contact 

11 
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■with  the  normal  source  of  their  nutrition.  Gradually,  how- 
ever, the  inter-villouB  spaces  become  blocked  by  thromboeis, 
the  villi  necrose  and  lose  all  traces  of  their  characteristic 
structures,  until  they  become  mere  areas  of  structureless 
debris,  preserving  only  their  original  shape.  Lastly,  extensive 
fatty  and  calcareous  degenerations  occur  in  all  the  tissues. 
The  fluids  of  the  foetal  body  are  gradually  absorbed  until  the 
skeleton  is  plainly  seen  through  the  thin  skin.  In  ova  altered 
in  this  manner  by  post-mortem  changes,  it  is  extremely 
difficult  to  determine  the  primary  lesion  which  caused  the 
death  of  the  fcttus. 

The  clinical  diagnosis  of  death  of  the  ftetus  in  uiero  can 
only  be  established  by  repeated  examinations.  The  most 
reliable  sign  is  cessation  of  growth  of  the  uterus,  and  at  least 
a  fortnight  is  refjuired  to  determine  this  with  certainty,  the 
normal  rate  of  growth  being  about  half  an  inch  a  week. 
Sometimes  an  actual  diminution  in  size,  from  absorption  of 
the  fluid  portion  of  the  ovum,  can  be  made  out.  The  uterus  is 
usually  lax  and  flaccid,  and  it  is  diEBcult  to  excite  contractions 
by  manipulating  it.  During  the  last  three  months  absence 
on  repeated  examinations  of  the  heart-sounds  is  important, 
but  no  conclusion  can  be  drawn  from  failure  to  hear  them  on  a 
single  occasion.  Resolution  of  breast-changea  can  sometimes 
be  made  out,  and  is  often  remarked  by  the  patient  herself. 
CesBation  of  fa'tal  movements,  as  observed  by  the  mother,  must 
not  be  accepted  as  conclusive  evidence  unless  confirmed  bj 
other  signs.  Other  sj-mptoms,  such  as  a  feeling  of  weight 
and  cold  in  the  abdomen,  slight  shivering,  and  slight  general 
malaise  may  be  complained  of.  Sometimes  a  brownish  dis- 
i-eharge  from  the  uterus  is  observed,  consisting  of  the  liquefied 
I  debris  of  blood-clot  or  decidual  tissue,  but  it  is  estremely  rare 
■for  an  oviuu  to  undergo  putrefaction  in  utero,  except  as  the 
l^olt  oi  intra-uierijie  manipulation. 

The  treatment  is  expectant.  Spontaneous  expulsion  will 
(oecor  sooner  or  later,  and  there  is  no  reason  for  interference 
izcept  the  patient's  natural  desire  to  get  her  labour  over.  At 
die  same  time  it  must  be  remembered  that  local  signs  of 
mtrefaction  render  necessary  immediate  evacuation  i 
Uterus. 
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Laboar  is  the  process  by  which  a  ((ctue  of  viable  nge  is 
'lexpelled  from  the  uterus.  Labour  varies  greatly  in  duration, 
in  severity,  and  in  the  amount  of  risk  to  mother  and  child 
which  it  involves.  By  a  normal  labour  is  meant  a  case  in 
which  the  fatua  preaents  by  the  verte-x,  and  which  terminates 
natarally,  witliout  artificial  aid  and  without  complications. 
Presentation  is  not  the  only  criterion  of  normal  labour,  for 
even  when  the  presentation  ia  normal,  complications  may 
arise  which  carry  the  ease  at  once  into  the  category  of 
abnormal  labour.  It  follows  that  abnormal  labour  ia  some- 
what difficult  to  define,  but  for  practical  purposes  we  may 
include  under  this  deaignation  all  cases  in  which  some  other 
part  than  the  vertex  presenta,  and  all  vertex  cases  in  which 
complications  of  maternal  or  fcctal  origin  arise. 


The  Clinical  Phenomena  of  Normal  Labour 

The  onset  of  normal  labour  occurs  with  approximate 
regularity  at  the  fortieth  week  aft«r  the  commencement  of 
the  last  menstrual  period,  the  average  length  of  gestation, 
reckoned  in  this  way,  being  from  "274  to  280  days.  The 
fortieth  week  is  usually  spoken  of  aa  '  tenu."  It  ia  obvious 
that  the  date  of  the  actual  fertilisation  of  the  ovum  may 
mot,  and  probably  will  not,  correapond  with  the  beginning 
of  menstruation,  ao  that  this  calculation  does  not  give  the 
actual  gestation  period  ;  but  no  other  practicable  method  of 
estimating  it  is  available.  The  date  of  the  expected  eonfinf- 
iDent  can  beat  be  fixed  by  counting  up  274  or  280  days  from 
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the  first  day  of  tbe  final  menBtrual  perioti.  as  follows  : 
menBtniation  January  31  to  February  5. 


February 
March 

April 
May  . 
June  . 
July  . 

Aogost 


October 

November 


28  (if  leap  j 


31 
30 


Therefore   the  confinement   may  be   expected  to   take 
between  November  1  and  7.  _ 

The  signs  by  which  the  onset  of  labour  is  recognised 
must  be  clearly  understood.  They  are  (1)  painful  uterine 
contractions;  (2)  slight  uterine  hiemorrhage— the  'show'; 
(8)  commencing  dilatation  of  the  internal  os  ;  (4)  formatioD 
of  the  ■  bag  of  waters.' 

(1)  Painful    Uterine     Contractions    (Labour    Fains). — 
Beference  has  already  been  made  to  the  fact  that  during  the 
second   half  of   pregnancy  intermittent   contractions,   recog- 
nisable on  palpation,  occur  in  the  wall  of  the  gi-avid  utems. 
lie  patient  is  unconscious  of   theiu,  and   they  produce   no 
)ct  ui»n  the  cervix  or  ovum.      At  '  term  '  these  contractions 
Jlge  their  character  and  become  labour  pains;    usually  the 
transformation  is  gradual,  vague,  transient  abdominal  pain 
Ring  complained  of  by  the  patient  for  several  days ;   some- 
"inefl,  however,  a  rapid  or  sudden  onset  of  labour  pains  will 
Bmet  with.     At  first  they  are  slight,  lasting  lor  only  half  a 
nute,  and  separated  by  interviils  of  fifteen  to  thirty  minutet; ; 
WMUiJ  are  then  felt  chiefly  in  the   abdomen.      More  or  less 
oidly  they  increase  in  number,  severity,  and   duration.     If 
ittbdomen  ia  palpated  during  a  jiain.  the  whole  uterus  will 
Mt  to  harden  and  become  more  clearly  defined  in  outline. 
In  women  expecting  to  be   confined,   cohcky   abdominal 
18,  which  may  sometimes  be  mistaken  by  the  patient  for 
iQT  pniiiB,  are  apt  to  occor  from  such  trivial  causes  a^ 
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dyspepsia  and  conatipation.  They  have  received  the  some- 
what inept  name  of  '  false  pains."  Pain  of  this  description  is 
I  not  accompanied  by  dilatation  of  the  internal  os,  and  need 
therefore  never  be  mistaken  tor  labour ;  it  is  best  treated  by 
ut  aperient  or  an  enema. 


I  KlU.    HO. — L'lBVlX   or   1{MULTU>A1LA   At   TltllM,    BEVUBK   CoUUINCUlEIlT   0 

Lauuub,     Fuiju  a.  Fkuzbn  Hacnos.    (Vaknikh.) 


(2)  The  '  Show  '  is  a  discharge  of  slightly  blood-stained 

■ucus.     The  mucufl  comes  from  the  cervical  mucosa,  which 

jcretes  abundantly  during   labour ;  the  slight  hemorrhage 

pea  from  the  lower  uterine  segment,  wliere  the  commence- 

int  vt  dilatation  causes  a  little  separation  of  the  membranes. 

»  not  invKriably  met  with,  however,  at  the  onset  of  labour. 
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(3)  Dilatation  of  the  Internal  Os. — The  usaal  condition 
of  the  cervix  at  term,  before  the  onset  of  labour,  in  Bbown  in 
fig.  80.  From  this  figure  it  will  be  seen  that  the  cervix  is  not 
shortened  ;  the  canal  is  intact  and  closed  at  both  ends.  In 
a  multipara  the  external  os  is  sometimes  patulous,  admitting 
the  tip  of  the  index  finger,  but  even  then  the  internal  os  will 
usually  be  found  closed  before  labour.  The  alterations  induced 
by  the  onset  of  labour  are  shown  in  fig.  81,  where  it  will  be 
seen  that  the  cervis  is  shortened,  and  the  canal  open  at  both 
ends,  the  internal  os  being  rather  wider  than  the  external. 


SI. — CSKTU  or  A  UiriTirULA  WHO  DIKD  OF  ECLAMPSU  AT  TU  BBQlliinilG 

or  Labovb.    Kaox  a  Froske  Sbctiok.    (VAKms.) 


These  figures  represent  the  actual  conditions  found  in  frozen 
■eetions  of  women  who  died,  the  former  before  labour,  the 
Imtter  soon  oiler  its  oommencement ;  Ibey  hare  therefore  the 
ralue  o(  [weeise  SDatomicai  observations.  It  will  be  noticed 
thftt  the  dilatatioa  of  the  internal  o<s  is  of  necessity  accom- 
puiied  by  »  rorreepoDdiug  stretching  of  the  lowest  part  of  the 
lower  uterine  segment. 

(4)  FormaliQH  o/  ihe  '  Bag  of  IFn/ert.'— When  the  cervix 
opens,  the  lower  pole  of  the  fo-tal  membranes  (chorion  and 
amnioiih  U>ing  unsnpporleal,  lends  to  bolge  into  the  oervieal 
canal.  It  MotAins  a  little  iiijuor  amuii  which  has  passed 
'  ~    r  tbe  prraenting  p«rl.  and  it  has  ttaei«fore  received  the 
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name  of  the  '  bag  of  wnters.'  When  the  linger  is  passed  into 
the  cervix  during  a  pain,  this  bag  will  be  found  to  be  convex 
ID  oatline  and  tense  in  consistence  ;  as  the  pain  passes  off  it 
becomes  less  tense  and  less  distinct,  and  may  even  disappear 
altogether  as  the  membranes  come  into  contact  again  with  tlie 


Notwithstanding  these  points,  it  is  at  times  somewhat 
difficult  to  decide  from  a  single  examination  whether  a  patictnt  is 
I  MlaaUy  in  labour  or  not.  Pains  sufficient  to  open  tlie  internal 
Woa  may  occur,  and  then  cease,  several  days  or  even  two  or 
f  ttiree  weeks  elapsing  before  the  actual  onset  of  labour.  Duriny 
Ibis  time  the  cervix  remains  partially  dilated.  Again,  the 
patient  may  complain  of  intermittent  pains,  and  uterine  con- 
tractions may  actually  be  felt  on  palpation,  yet  there  may 
be  no  dilatation  of  the  cervix  at  all.  Even  when  no  pains 
have  occurred  the  mternat  ob  may  occasionally  be  found  to  be 
open  at  term  both  in  a  multipara  and  a  primigravida,  but 
this  condition  is  much  rarer  in  the  latter  than  in  the  former. 
It  follows  that  neither  painful  contractions  alone,  nor  dilata- 
tion of  the  cervix  alone,  suffices  for  recognising  that  labour  is 
actually  in  progress.  But  if  with  intermittent  pains  and 
dilatation  the  bag  of  waters  is  felt  to  grow  tense  during  the 
pain,  and  to  relax  during  the  interval,  the  diagnosis  of  labour 
B  certain. 

The  Stages  of  Labour. — In  this  country  it  is  usual  to 
Sivide  the  process  of  labour  into  three  stages.  In  most 
Instances  these  stages  can  be  clinically  defined  with  apprusi- 
late  accuracy,  but  sometimes  eases  oecm'  in  which  this  is 
DQpoBsible. 

First  Stage,  or  Stage  of  Dilatation. — This  stage  is  prc- 
uratory  to  the  actual  process  of  birth — i.e.  the  expulsion  of 
l-tiie  fcetus  from  the  uterus.  It  consists  in  the  dilatation  or 
canalisation  of  the  lower  uterine  segment  and  cervix.  Clini- 
cally its  progress  can  be  judged  by  the  changes  taking  place 
in  the  oa  externum  and  the  bag  of  waters.  When  in  a 
multipara  the  os  externum  is  patulous  at  the  commencement 
of  labour,  as  the  internal  os  opens  the  cervical  canal  is  rapidly 
taken  up  into  the  expanding  lower  uterine  segment  (fig.  82), 
In  a  primigravida  the  os  externum  sometimes  dues  not  dilate 
until  the  upper  part  of  the  cervical  canal  has  become  merged 
bU  the  lower  segment  and  the  presenting  part  actually   Ilea 
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wiLhin  it.  The  ob  is  then  felt  as  a  small  aperture  with  firm 
edges  upon  the  summit  of  the  convexity  formed  by  the  dis- 
tended cervix.  But  as  a  rule  the  bag  of  waters  bulges  slightly 
through  the  dilating  external  os  in  the  shape  ot  an  inverted 
watch-glass  (figs.  81  and  82) ;  the  amount  of  fluid  it  contains 
varies  considerably,  and  upon  this  its  size  and  shape  depend. 
When,  as  sometimes  happens,  the  membranes  rupture  before 


Fio.  Si— Ksu  UP  TH«  First  Sta(;k  of  Libour.     Thb  Iaihbb 

KaUMBXT,    I'BHVIX,    AKD    I'pPSB   pART   OF  tBB    VaOIMA    JUUE    DD.ATU>.    j 

[Movinio  mow  BiBUtoNT-DuuioHKa  and  Lbpaqk.) 


the  onset  of  labour,  no  bag  is  as  a  rule  formed,  although  et- 
uoptiouH  tothismaybometwith  (seep.  S^6).  When  dilatation 
»  complete  the  diameter  of  the  cervis  is  nearly  four  inches, 
Ibo  prtweiiting  julfI  occupies  the  whole  cervical  canal,  and  the 
odges  of  the  its  oxtomum  can  bo  felt  surrounding  it.  At  this 
|writ»l  tilt)  liag  of  waters  usually  ruptures  spontaneously,  and 
Ik  curliuii  amount  at  Uijuor  amuii  escapee,  but  the  greater  part 
ta  r«luined  in  the  ut«ruH,  the  presentiog  part  filling  the  lower 
uVwlnaiiuKiUQiitniid  thus  acting  as  a  ball-valvu.     Soiueti. 
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iiowever,  rupture  of  the  membranes  occurs  prematurely  in  the 
Krst  stage,  or,  on  the  other  hand,  it  may  be  delayed  until  the 
leoond  stage  is  considerably  advanced ;  in  exceptional  cases  it 
Doay  not  occur  at  all,  the  bag  protruding  at  the  vulva  and 
the  head  being  delivered  enclosed  in  the  membranes.  As  a 
role,  however,  the  chorion  ruptures  in  such  cases,  allowing 
khe  amnion  to  protrude  through  it,  and  it  is  the  latter  membrane 
sdone  which  presents  at  the  vulva. 

The  duration  of  this  stage  is  variable,  being  usually  much 
longer  in  a  primigravida  than  in  a  multipara.  Its  average  may 
be  stated  as  sixteen  hours  in  the  former,  and  eight  hours  in 
the  latter.  The  patient  suffers  throughout  from  intermittent 
pain,  felt  chiefly  in  the  abdomen,  occurring  at  more  or  less 
regular  intervals  of  from  three  to  five  minutes ;  frequently 
khere  is  vomiting  in  this  stage,  but  the  pulse  and  temperature 
remain  normal. 

Second  Stage,  or  Stage  of  Expulsion. — This  stage  begins 
at  the  time  when  dilatation  of  the  cervix  is  complete,  whether 
Gtccompanied  by  rupture  of  the  membranes  or  not;  it  ends 
with  the  complete  expulsion  of  the  child  from  the  birth- 
sanal.  The  presenting  part  now  passes  from  the  cervix  into 
\he  vagina,  and  on  examination  the  lips  of  the  os  externum 
»n  be  no  longer  felt.  It  will  be  observed  that  during  this 
stage  the  vagina  becomes  gradually  dilated  from  above  down- 
irards  (fig.  82)  by  the  passage  through  it  of  the  head  and  body 
)f  the  fa^tus.  The  condition  of  the  birth-canal  towards  the 
snd  of  the  second  stage,  but  before  the  actual  expulsion  of  the 
shild,  is  seen  in  fig.  83,  which  shows  that  the  uterus,  cervix, 
ind  vagina  have  been  merged  into  a  single  broad  channel, 
the  boundaries  between  the  component  parts  having  been 
)bliterated. 

The  expulsion  of  the  child  is  accomplished  by  the  uterus, 
ttrongly  reinforced  by  the  voluntary  muscles,  which  are 
dgorously  used  by  the  patient.  The  participation  of  the  volun- 
Ary  muscles  is  the  chief  factor  in  causing  the  characteristic 
leatore  of  the  pains  of  the  second  stage.  The  onset  of  each  pain 
8  accompanied  by  a  deep  inspiration,  followed  by  straining  or 
bearing  down,'  in  which  the  patient  holds  her  breath  and 
imploys  her  diaphragm,  abdominal  and  back  muscles,  and 
lometimes  apparently  all  the  muscles  in  her  body.  The  face 
lieeomeB  congested,  the  pulse  quickened,  she  perspires  a  little 
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tain  iiiuuuni  gt  l.uuiMiiun    >i  liie  posterior  wall  of  the 
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ostium  vagioie  may  be  expected  to  occur.  This  ueually  also 
involves  the  lower  part  of  the  posterior  vaginal  wall  and 
Bt  limes  the  perineal  body,  which  may  in  some  instances  be 
torn  up  to  or  including  the  anus.  The  actual  e>:pulsion  of 
the  head  in  a  primipara  is  accomplished  by  a  very  prolonged 
and  severe  contraction,  or  by  a  aeries  of  powerful  contrac- 
tions, accompanied  by  violent  straining. 

A  short  pause  then  uccurw,  t-o  be  aucceeded  in  two  or  three 
minutes  by  a  return  of  the  pains,  which  expel  first  the 
shoulders,  and  then  the  trunk  and  lower  extremities.  In  the 
case  of  a  large  tiptus,  the  expulsion  of  the  shoulders  may 
cause  as  much  laceration  of  the  vulva  as  the  delivery  of  the 
bead.  As  the  body  escapes  a  rush  of  blood-stained  liquor 
amnii  follows,  representing  the  portion  of  Huid  which  has  been 
retained  in  the  uterus  behind  the  presenting  part.  The  second 
stage  lasts  on  an  average  three  hours  in  a  primigravida ;  in 
a  multipara  it  is  often  very  short,  lasting  only  ten  to  fifteen 
minateB  when  the  uterus  acts  powerfully  ;  but  it  may  last  very 
l^ucb  longer  than  this  when  the  pains  are  relatively  feeble. 

Third  Stage,  or  Delivery  of  the  After-birth. — The  after- 
birth consists  of  the  placenta,  umbilical  cord,  and  membranes ; 
the  latter  include  the  amnion,  chorion,  and  sometimes  the 
remains  of  the  decidua  vera. 

Following  upon  the  expulsion  of  the  foetus,  the  uterus 
undergoes  a  sudden  and  striking  diminution  in  size.  The 
fundus  now  lies  about  the  level  of  the  umbilicus,  and  the  uterus 
appears  to  be  about  as  large  as  the  fcetal  head.  It  will  be 
observed  to  vary  gradually  in  consistence,  becoming  alternately 
harder  and  softer  to  the  touch  ;  this  signifies  that  intermittent 
contractions  are  continuing,  but  they  are  practically  painless, 
and  the  patient  is  usually  unconscious  of  them.  After  a  i>eriod 
varying  on  an  average  from  ten  to  thii'ty  minutes,  certain 
changes  occur  which  indicate  that  the  placenta  has  been 
detached  from  the  uterine  wall  and  driven  into  the  lower 
uterine  segment  and  cervix,  or  into  the  vagina.  The  uterus 
be::omes  smaller,  harder,  and  more  globular  in  shape  ;  the 
level  of  the  fundus,  which  is  bard  and  retracted,  rises,  while 
the  lower  segment,  plainly  felt  above  the  pubes,  is  soft  and 
bulging  from  the  presence  in  it  of  the  placenta.  It  may  also 
be  noticed  that  a  longer  piece  of  the  umbilical  cord  lies  out- 
.e  the  vulva  thou  before.     A  certain  amount  of  htemorrhage 
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always  accompanies  the  process  of  separstioD  of  the  placenta. 
Expulsion  is  usually  accomplisbed  by  a  voluntary  effort  on 
the  part  of  the  patient,  when  the  placenta  appears  at  the 
rulva  and  can  be  withdrawn  by  the  attendant ;  a  consider- 
able  amount  of  blood-clot  often  follows  it. 

The  uterus  is  now  about  the  siee  of  a  cricket-ball,  and 
should  remain  almost  uniformly  firm  and  hard  ;  but  (or  half 
an  hour  after  labour  intermittent  contraction  and  relaxation 
can  often  be  recognised,  and  while  these  continue  there  is  risk 
of  hsamorrhage. 


The  Anatomy  and  Pbjrsiology  of  the  First  and 
Second  Stages  of  Labour 

In  this  section  will  be  described  (I.)  the  maternal  p 
and  the  effects  of  labour  upon  them  ;   (II.)  the  fcetua  at  terns 
and  the  effects  of  labour  upon  it ;  (III.)  the  forces  of  labour 
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their  mode  of  action,  and  their  influence  upon  the  general 
physiological  functions  of  the  mother. 

I.  The  Maternal  Passages.  —These  comprise  the  bony 
canal  with  the  soft  structures  which  line  it  and  close  in  its 
outlet. 
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A  description  of  the  general  anatomy  of  the  iwIvih  in 
(Bsary  in  a  text-book  of  midwifery  ;  it  will,  however,  be 
I'Ssefal  to  recall  the  poiate  of  difference  between  the  male  and 
female  pelviB  (figs.  86  and  87).  In  the  female  the  bones  are 
more  slender  and  the  muscular  impressions  less  pronounced. 
The  false  pelvis  (the  part  above  the  pelvic  brim,  and  bounded 
tftterallj  by  the  iliae  bones)  is  somewhat  more  capacious  in 
the  female  than  in  the  male,  the  anterior -superior  iliac  spines 
-being  a  little  further  apart,  and  the  iliac  fossie  looking  more 
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directly  forwards.  In  the  female  the  true  pelvis  is  somewhat 
more  capacious,  though  a  little  shallower ;  the  sacral  pro- 
^pontory  projects  less  into  the  brim  ;  the  sacrum  is  rather  less 
Hkncave  anteriorly ;  the  pelvic  outlet  is  considerably  larger 
^■i  alt  its  diameters,  and  the  pubic  arch  forms  a  much  more 
^■btnae  angle.  Sometimes  a  female  pelvis  approximates  to  the 
^BuUe  characteristics,  leading  to  a  certain  amount  of  difficulty 
^b  labour. 

With  the  falne  pelvis  we  have  little  concern  except  that 
its  dimensions  are  of  service  in  indicating  the  shape  and 
ause  of  the  true  pelvis;  these  will  be  mentioned  in  describing 
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clinical  pelvimetry  (p.  280).  The  true  pelvis  is  divided  for 
BjBtemBtic  description  into  three  partK — viz.  the  brim,  the 
iMtlet,  and  the  cavity. 

Thapelvic  brim  or  inlet,  or  upper  pelvic  strait,  ie  the  plane 
of  division  between  the  false  and  the  true  pelvis  (figs.  86  and  88). 
It  may  be  traced  from  the  centre  of  the  npper  border  of  the 
Hymphyeis  pubis  (b)  along  the  pabic  crest,  past  Ihe  pobic 
spine  to  the  ilio-pectineal  eminence  (/),  thence  along  the  iliac 
portion  of  the  ilio-pectineal  line  to  the  sBCro-iliac  synchon- 
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droflis  (g),  thence  along  the  ala  of  the  sacrum  to  the  centre  of^ 
the  sacral  promontory  (a).  Its  shape  is  that  of  a  transverse 
oval,  with  H  slight  posterior  constriction  caused  by  the  pro- 
montory of  the  sacrum  {i.e.  it  is  roughly  cordate,  fig.  92).  We 
have  to  consider  its  plane,  its  hidinaiion,  its  axi^,  and  its 
diameter/t.  The  plave  of  the  pelvic  brim  is  an  imaginary  flat 
surface  bounded  by  the  limits  just  mentioned  as  those  of  the 
brim  ;  it  is  convenient  to  speak  of  the  presenting  part  of  the 
fu'tus  as  lying  above,  or  below,  or  in  the  plane  of  the  brim. 
The  plane  of  the  brim  is  not,  in  the  erect  position  of  the  body, 
a  horizontitl  surface,  but,  owing  lo  the  oblique  articDlaticm 


THE  PELVIS 


175 


of  the  pelvis  with  the  femora,  it  is  inclined  Bt  an  acnte  angle 
to  the  horizon  ;  this  is  its  inclination.  This  will  be  cleer 
from  fig.  89  (a),  which  represents  a  bisected  pelvis,  placed 
in  the  position  it  wonld  occupy  in  the  erect  attitude.  The 
general  inclination  of  the  line  of  the  brim  is  well  seen.  The 
flame  points  are  shown  diagramaticall;  in  fig.  89  (b),  which 
shows  that  the  angle  of  inclination  in  the  erect  position  is  65°. 


<9. (O)   A     BUICTTC   PZLV19,    AD 

"■^«      iHCLnilTION    OF    TBB    PlLVIC     BbIM. 
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Erect   rosixiiiN,  s 
(b)  Tiir  Samr   RamKtRNTBi) 


■P*®  posterior  border  of  the  brim  accordingly  stands  nt  i. 
■■^Kher  level  than  the  anterior,  the  aacral  promontory  being 
*iKmt  3}  inches  above  the  upper  border  of  the  symphysis 
P'*"*»8  in  the  erect  position.     It  must  also  be  observed  that 


the 


BDrface  of  the  body  of  the  pubes  is  not  vertical,  but 


*'*>i08t  parallel  to  the  axis  of  the  brim.  The  a^is  of  the 
""to  will  be  represented  by  an  imaginary  straight  line  drawn 
P*n*iidicular  to  the  plane  of  the  brim  at  its  centre ;  this 
**Uig  produced  upwards  and  downwards,  will  pass  from  tlie 
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umbilicus  to  the  tip  of  the  coccyx  (fig.  91).  This  line  indi- 
cates the  direction  in  which  a  body  passing  throngh  the  pelvic 
brim  must  travel.  Four  diameters  of  the  pelvic  brim  are 
deBcribed  ;  it  must  be  recollected  that  they  are  skeletal 
measuremectB  and  represent  the  average  of  a  large  Domber 
of  Bpecimens.  The  antero-posterior  diameter  or  conjugate  is 
measured  from  the  centre  of  the  eacral  promontory  behind  to 
the  nearest  point  in  the  middle  line  upon  the  posterior  surface 
of  the  symphysis  pabis  m  front  (fig  88,  a,  b).  This  diameter 
is  also  called  the  obstetric  or  true  conjugate,  to  dislinguish  it 
from  certain  clmical  measurements  to  be  afterwards  described. 


Flo.  no. — Tns  Pklvic  Outlet  ;  Lowbr  Pklvic  Strait. 


which  are  also  called  conjugates, '  The  two  oblique  diameters 
are  measured  from  the  sacro-iliac  synchondrosis  behind  to 
the  ilio- pectineal  eminence  on  the  opposite  side;  the  right 
oblique  is  that  taken  from  the  right  sacro-iliac  joint  {g,  k), 
the  left  from  the  left  sacro-iliac  joint  (c,  /).  A  trantverae 
diameter  is  also  described,  being  the  distance  between  the  two 
furthest  apart  points  ot  the  pelvic  brim  (e,  d) ;  this  line 
lies  nearer  the  sacrum  than  the  pubes,  and  is  not,  strictly 
B{)eaking,  a  diameter  at  all,  since  it  does  not  pass  throogh 
the  centre. 

The  pelvic  outlet  or  lower  pelvic  strait  is  a  lozenge-shaped 
space  bounded  in  front  by  the  lower  border  of  the  symphysis 
pubis ;  laterally  by  the  pubic  arch,  the  ischial  tuberosities, 
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the  ischial  spijiea,  and  the  greater  and  lesser  sacro-sciatic  liga- 
ments :  poBterioriy  by  the  coccyx  (fig.  90).  These  boundaries 
do  not  lie  in«  single  plane  ;  hence,  strictly  speaking,  ths  plane 
sf  the  outUt  does  not  exist,  for  its  lateral  boandariee  lie  at  a 
lower  level  than  the  front  and  back.  It  is  of  great  practical 
importance,  however,  to  determine  the  axin  of  the  outlet,  and 
it  has  consequently  been  agreed  to  describe  its  plane  as  the 
imaginary  flat  surface  bounded  in  front  by  the  centre  of 
the  pubic  arch,  laterally  by  the  tips  of  the  ischial  spines  (fig.  89), 
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Jid  posteriorly  by  the  lower  border  of  the  last  sacral  vertebra. 
Whs  thus  defined,  its  shape  is  that  of  an  antero-posterior  oval 
;.  92).     Its  axis  will  be  represented  by  a  line  joining  the 
Sentre  of  its  plane  with  the  sacral  promontory— a  line  much 
more  nearly  vertical  than  the  axis  of  the  brim  (fig.  91).    Only 
J  diameters  can  be  described  :  the  antero-posterior.  taken 
rom  the  centre  of  the  lower  border  of  the  aymphysis  to  the 
I  Up  of  the  last  sacral  vertebra  (fig.  90)  ;   and  the  transverse 
between  the  inner  borders  of  the  ischial  tuberosities.     Oblique 
diameters  cannot  be  defined,  as  the  pelvic  outlet  between  the 
^^Bohial  tuberosities  and  the  coccvgeal  border  is  filled  in  with 
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soft  etniL'tiires  only,  mul  the  diameters  wfl  «re  considering  are 
slieletal. 

The  pelvic  cavity  is  the  space  between  the  plane  o!  the 
brim  above  and  the  plane  of  the  outlet  below.  It  forma  a 
curved  canal  with  a  shallow  anterior  and  a  deep  posterior 
wall;  the  former  measuring  one  and  a-half  inch,  the  latter 
four  and  a-half  inches  ;  ita  lateral  walls  are  about  lour  inches 
deep.  It  is  obvious  that  a  number  of  planes  of  the  cavity, 
taken  at  different  levels,  might  be  described,  but  it  sutKces 
to  determine  a  single  one — the  mid-plane,  bounded  in  front 
by  the  centre  of  the  symphysis  pubis,  and  behind  by  the 
junction  of  the  second  and  third  sacral  vertebrae.     Its  shape 


S  intermediate  between  that  of  the  brim  and  the  outlet  (fig.  92). 

1  antero'posterior  diameter  is  measured  from  the  points 

1  mentioned,  its    tmvxverse    diameter  across   the  widest 

i  ;  oblique  diameters  cannot  be  precisely  defined,  owing  to 

1  soft  Btrnctures  filling  in  the  sacro-sciatic  notches.     Tlis 

ixis  of  the  mid-plane  of  the  cavity  is  represented  by  a  line, 

direction  of  which  is  intermediate  between  those  of  the 

and  the  outlet.     By  uniting  the  axes  of  the  three  planes 

I  brim,  mid-cavity,  itnd  outlet,  a  line  is  formed  wbicli 

i-rerse  the   centre  of  the  canal   of    the  bony  yteivis 

H  forms  a  curve,  concave  anteriorly,  and  directed 

lownwards  and  backwards  (axis  of  hrim),  then  gradu- 

n  and  more  forwards  until  it  reaches  the  axis  of  the 

•  of  great  service  in  the  systematic  descriptiflC 
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of  labonr,  but  does  not  strictly  follow  the  centre  of  the  canal, 
as  no  allowance  is  made  for  the  irregular  curvature  of  the 
anterior  surface  of  the  sacrum.  This  line  is  known  as  the 
axis  of  the  pelvis  or  curve  of  Carus ;  in  labour  it  becomes 
modified  by  displacement  of  the  pelvic  floor,  and  will  be  again 
referred  to  in  that  connection. 

The  average  length  of  the  diameters  of  the  bony  pelvis  is 
as  follows : 

Ant.-Post  Oblique  Tranirerw 

Brim  (pUne)      .        .    4}  in.  (10-5  cm.)  4}  in.    (12     cm.)  5^  in.  (13  cm.) 

CaWty  (mid.plane)     .     4f  „   (12    „     )  5      „     (12-5    „   )  4}  „   (12     „   ) 

Outlet  (plane)    .        .    5^  „   (13    „     )  4  J    „    (llo    „  )  4  J  „  (10*5  „   ) 

The  oblique  diameters  of  the  cavity  and  outlet  are  approxi- 
mate, for  the  reasons  already  mentioned.  The  antero-posterior 
diameter  of  the  outlet  is  clinically  measured  from  the  lower 
border  of  the  symphysis  to  the  tip  of  the  coccyx  instead  of  to 
the  lower  border  of  the  last  sacral  vertebra.  With  the  coccyx 
pushed  back  to  the  fullest  possible  extent  in  the  position  it 
assumes  in  normal  labour  when  the  foetal  head  passes  through, 
it  measures  five  and  a-quarter  inches  ;  with  the  coccyx  in  its 
normal  position  it  is  three-quarters  to  one  inch  less  than  this. 

These  diameters  are  reduced  by  the  soft  structures  which 
line  the  pelvic  walls  and  by  the  viscera  contained  within  the 
pelvis.  The  ilio-psoas  and  obturator  internus  muscles  reduce 
the  transverse  and  oblique  diameters  at  the  brim.  The  pelvic 
colon  and  upper  part  of  the  rectum  lie  in  the  left  oblique 
diameter  both  of  the  brim  and  the  cavity ;  in  parturient 
women  the  conjugate  of  the  brim  passes  through  the  urethra 
and  through  both  walls  of  the  cervix,  which  diminish  the 
space  available  for  the  accommodation  of  the  presenting  part 
of  the  foetus.  Frozen  sections  show  that  in  the  second  stage 
the  available  space  in  the  conjugate  diameter  is  thus  dimi- 
nished, at  the  brim  from  a-quarter  to  half  an  inch,  in  the 
cavity  from  a-half  to  three-quarters  of  an  inch. 

The  p$lvic  floor  comprises  the  soft  parts  which  fill  in  the 
pelvic  outlet.  For  a  general  description  of  the  structures 
of  which  it  is  composed  a  text-l)ook  of  anatomy  should  be 
consulted ;  we  are  only  concerned  with  the  changes  which  it 
undergoes  during  labour. 

Under  ordinary  conditions  the  outer  or  lower  surface 
of  the  pelvic  floor  (the  anatomical  perineum)  is  somewhat 
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rmivox,  t)ie  centre  of  the  perineal  body  being  one  and  a- 
ilititrter  inch  below  the  level  of  a  line  joining  the  lower  border 
*if  tlip  Hymphysis  with  the  tip  of  the  coccyx.  The  naaal  pro- 
jpi'tioH  of  the  pelvic  floor  is,  therefore,  one  and  a-qnarter 
itu'lt.  Three  canale  pierce  it— via.  the  urethra,  the  vagina, 
ntut  thi>  r(>ctum  (fig.  93).  The  central  canal,  the  vagina, 
l>tHH>Utwi  MwrnionBly  dilated  during  the  second  stage  of  laboar, 
aM  in  ivHwwjnence  the  whole  dispoeition  of  the  pelvic  floor 
in  Mlttovd.    The  dilatation  of  the  vagina  divides  the  pelvic 


floor  into  two  sections:  the  anterior  section,  lying  in  front 
of  the  vagina,  becomes  drawn  upwards ;  the  posterior  section, 
lying  behind  it,  becomes  displaced  downwards  and  back- 
wards, and  the  fcetas  Is  expelled  through  the  space  thns 
opened  np  between  them.  The  process  has  been  aptly 
likened  by  Berry  Hart  to  the  act  of  passing  through  swing 
doors  by  pulling  one  door  towards  you  and  pushing  the  otiier 
away.  The  upward  displacement  of  the  anterior  section  is 
'  idicated  by  the  alteration  which  occurs  in  the  position  of 
nrethra  and  bladder  during  the  second  stage  of  labour, 
ig  the  first  stage  it  remains  a  pelvic  organ,  and   lies 
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bebiod  the  symphysis  pubis  (fig.  81)  ;  in  the  second  etuge 
it  becomes  driiWD  up  above  the  pubes  into  the  ubdomen, 
while  the  m-ethi-u  is  correspondingly  elongiited  (fig.  82).  The 
diepUcemeut  of  the  posterior  section  hiis  been  doaeribetl  in 
connevtiun  with  the  cliniciil  phenomena  of  the  becond  stuge  of 
labour.     The  effects  produced  are  diagrauimalically  shown  in 


fig.  93.  The  fourchette  is  now  the  lowest  pari  of  the  pelvic 
fioor;  it  lies  four  inches  below  the  coccygo-symphysial  level;  the 
projection  of  this  portion  of  the  pelvic  floor  has  therefore  been 
increased  to  four  inches,  and  a  wide  aperture  of  exit  provided  for 
the  fcetus.  The  effect  of  this  displacement  is  to  prolong  the 
pelvic  canal  by  ihe  formation  of  a  tube  composed  solely  of  soft 
uts  below  the  level  of  the  pelvic  outlet ;  this  prolongation, 
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like  tiie  ctivity  of  the  true  pelvis  itself,  hua  a  shallow  anterior 
wall,  but  deep  posterior  and  lateral  wallu.  Kb  rektion  to  the 
bony  canal  is  diagrdmmatically  showu  in  fig.  94,  from  which 
it  will  be  seen  that  the  ax.is  of  the  prolongation  furniH  a 
contamatiou  of  the  axis  of  the  bony  pelvis.  The  path  to  be 
followed  by  the  fu:tal  head  in  passing  through  the  pelvis  is 
accordingly  represented  in  full  by  the  curved  line  a,  b,  o,  d, 
representing  the  axis  of  the  pelvis  or  the  curve  of  Cams. 

One  other  important  relation  of  the  structures  eomposiiig 

the  pelvic  floor  must  be  borue  in  mind.     Anteriorly   these 

structures  are  attached  to  the  back  of   the  pubic  arch,  and 

posteriorly  to  the  tip  and  sides  ol  the  coccyx.     Laterally^ 

however,  the  most  important  constituent  of  the  pelvic  door- 

viz.  the  i>elvic  fascia— is  attached  to  the  inner  surface  of 

lateral  walls  of  the  ischia  at  the  level  of  the  tips  of  the  ischial 

spines.    At  this  level  runs  the  white  line  of  the  pelvic  fast-ia 

from  which  the  fibres  of  the 

levator  ani  muscle  arise.     The 

pelvic   floor   therefore   clothes 

the  lower  part  uf   the  lateral 

walls  of    the  bony  pelvis  and 

slopes  downwards  and  inwards 

from  each  side  to  the   middle 

line,  where  it  is  pierced  by  the 

rectum  and  vagina.     Owing  to 

the  inclination  ot    the  pelvis, 

the   whole    pelvic    floor     (but 

especially  the  posterior  section) 

also  slojws  somewhat  forwards 

(fig.  9-1) ;    therefore  the  f<L-tal 

head,  when  it  reaches  the  i>elvic 

floor,    rests    ujwn    a    sloping, 

not  a  horieontal,  surface,  the 

general  direction  of  the  sioiw 

being  donii  wards,  forwards,  and 

inwards. 

U.    The    Pectus. — Under 

this  heading  we  have  to  con- 

r  (1)  Ui0  disposition  of  the  tuetas  in  utero;  (2)  the  size 

i  oh«ncter»  ot  the  fivtAl  skull ;  and  (S)  the  protective  action 

a  Im^  of  fluid  in  which  the  foatos  is  coataiued. 
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(1)  The  Disposition  of  the  Fcb^ks. ^During  the  last  weeks 
iif  pregnancy  the  head,  trunk,  and  limbs  ot  the  ftetua  are 
packed  np  into  the  smallest  possible  space  in  a  regular  and 
fiirly  constant  arrangement,  which  is  termed  the  ftetal  atti- 
tude. This  is  best  described  as  an  attitude  of  general  tlesion 
(tig.  95),  and  the  study  of  frozen 
sections  has  entirely  removed  this 
point  from  the  Held  of  siieculation. 
pThe  head  is  flexed  so  that  the  chin 
bonches  the  anterior  chest-wall ;  the 
Urms  are  crossed  more  or  less  sym- 
Bietrically  below  the  chin  ;  the  thighs 
kre  fully  Hexed  on  the  abdomen,  the 

1  on  the  thighs,  the  feet  on  the 

i,  the  latter  being  generally 
crossed,  but  sometimes  lying  side  by 
Bide  ;  and  lastly  the  spine  is  Hexed, 
the  hack  forming  a  distinctly  convex 
surface.  Frozen  sections  show  that 
the  bead  is  also  usually  inclined 
towards  one  or  other  shoulder 
whether  the  head  presents  or  the 
breech ;  therefore  when  the  head 
enters  the  pelvic  brim  one  parietal 
bone  lies  at  a  lower  level  than  the 
other  (fig.  95),  Any  disturbance  of 
his  attitude  usually  involves  some  departure  from  the  normal 
lourse  of  labour. 

As  thus  disposed,  the  body  of  the  fcetus  forms  au  ovoid 

s  somewhat  broader  at  the  breech  than  at  the  head.    The 
limensions  of  the  ovoid  are  as  follows  (fig.  96) : 


Fid.  oe.— Tub  ^0RiUAI.  Atti- 
tude  OF   Flmxwk    (DlA- 

(DiK.*.) 


Verlico-poiialiu  diameter  (V-P) 
BiH-accomiul  „         (A- A) 

Bi'ttochmiteric       „  (T-T) 


n.) 


„  (10«iu,) 


The  widest  transverse  diameter  is  BL-ross  the  shoulders. 
The  smallest  circumference  of  the  Hexed  head  is  about 
11  inches  ('27-5  cm.)  ;  the  circumference  of  the  breech,  both 
thighs  beuig  flexed,  is  about  18  inches  (32-5  cm.). 

From  this  it  follows  that  the  tintal  ovoid  will  adapt  itself 
most  easily  to  the  ovoid  shape  of  the  uterine  cavity  at  term 


l^inost  easi 
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when  the  head  lies  below  and  the  breech  above;  the  least 
convenient  arrangement  will  be  that  in  which  the  fcetal  ovoid 
lies  across  the  uterine  ovoid.  When  the  long  axes  of  the 
foetal  and  uterine  ovoids  correspond,  the  arrangement  is 
called  the  longitudinal  lie ;  of  this  there  are  two  varieties — 
(a)  that  in  which  the  head  is  below,  and  (6)  that  in  which 
the  breech  is  below.  When  the  long  axes  do  not  correspond, 
the  arrangement  is  called  the  transverse  or  oblique  lie.  In 
over  96  per  cent,  of  all  labours  the  lie  is  longitudinal  with 
the  head  below ;  when  this  is  the  case,  the  part  of  the  head 


FlO.   07. — SiDK   ViKW   OF  THK  FcETAL  SkULL. 


which  first  enters  the  pelvic  brim  is  in  the  great  majority 
of  cases  the  vertex.  This  arrangement  is  called  in  brief  a 
vertex  presentation,  the  first  part  to  enter  the  brim  being 
always  termed  the  presenting  part.  Presentation  of  the 
vertex  implies  that  the  head  is  fairly  well  flexed,  even  if  the 
chin  does  not  rest  on  the  chest.  If  this  attitude  is  appreciably 
disturbed  some  other  part  of  the  head  will  present. 

(2)  The  Fcetal  Skull. — Since  the  head  presents  in  such 
a  preponderating  proportion  of  cases,  it  must  be  studied  in 
detail  and  in  relation  to  the  parturient  canal  through  which 
it  has  to  pass. 

The  ossification  of  the  fciotal  skull  at  term  is  incomplete, 
especially  in  the  case  of  the  bones  which  compose  the  vault. 
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While  those  of  the  baee  are  firm  and  incompressible,  the 
tabular  booes  of  the  vault  remain  thin  and  pliable,  and  are 
separated  at  their  edges  by  intervals  of  unossified  membrane 
forming  the  sutures  and  the  fontanelles.  The  vault  of  the 
skull  is  consequently  compressible,  and  in  fact  it  becomes 
modified  considerably,  both  in  size  and  shape,  by  the  pressure 
to  which  it  is  subjected  during  labour. 

The  sagittal  suture  crosses  the  vault  of  the  skull  in  the 
middle  line,  lying  between  the  two  parietal  bones  (fig.  98,  b) ; 
in  the  same  plane  in  front  of  tha  anterior  futilanelle  runs  the 
frontal  suture,  lying  between  the  two  halves  of  the  fruntal 


no.  08.  ^a,  FczTAi.  Skull  saowitiu  tub  PoaTBUOB  Fontamkllb. 

A,    FlXTAl.  iSKVLL  SUOWIKO   TUB   ANTiaiOS   FoKTAKKLLS.      ((JILIBIN.) 


Iwne.  The  coronal  suture  separates  the  frontal  from  the 
])arietal  bones,  meeting  the  sagittal  and  frontal  sutures  at  the 
interior  fontanelle  (fig.  97).  The  lamhdoidal  suture  separates 
the  parietal  bones  from  the  tabular  portion  of  the  occi[Mlal 
bone  (fig.  96,  a). 

Four  or  five  fontanelles  exist  in  the  skull  at  term,  but  only 
two  of  them  are  ol  practical  importance  in  midwifery — viz. 
the  anterior  and  posterior  fontanelles.  The  anterior  /on- 
tanelle  or  bregma  is  an  unequal -sided  lozenge-shaped  piece 
of  UDOssified  membrane,  lying  in  the  mesial  plane  between 
the  two  frontal  and  the  two  parietal  bones  (fig.  98,  b).  Its 
angles  are  continuous  with  the  frontal,  the  sagittal,  and  the 
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right  and  left  halves  of  the  coronal  sutures.  The  latter  enter 
it  uoneidei'ubly  hehinil  its  centre.  It  meiisureti  une  and  a- 
quarter  inch  in  antero-poBtetior  and  four-liflbs  of  an  inch  in 
transverse  diameter,  and  as  it  hes  a  little  below  the  general 
level  of  the  Bkull,  it  can  be  fell  on  the  surface  as  a  fiballow 
depression.  The  posterior  fontanr/lc  is  not  as  a  rule  an 
nnossified  piece  of  membrane  at  all,  but  a  triangular  depres- 
sion produced  by  the  angle  of  the  tabular  portion  of  the 
occipital  bone  being  slightly  depressed  below  the  level  of  the 
posterior  borders  of  the  parietal  bones  with  which  it  comes  in 
contact  (tig.  98,  a).  This  depression  lies  at  the  point  of 
junction  of  the  sagittal  suture  with  the  right  and  left  halves 
of  the  lambiloidal  suture.  In  a  premature  foetus,  however,  an 
unossitied  piece  of  membrane  often  persists  at  the  [xisterior 
funtanelle. 

These  two  fontanelles  are  of  importance  because  they  can 
he  recogiused  by  touch  during  labour,  and  from  them  vahiable 
iiiformation  can  be  obtained  as  to  the  position  and  attitude 
of  the  fivtal  head.  The  anterior  can  be  recognised  by  its 
lozenge  shapo,  its  soft  membranou!^  door,  and  the  presence  of 
four  sutures  running  from  its  angles.  The  frontal  can  be 
distinguished  from  the  sagittal  end  of  this  fontanelle  by  its 
greater  width.  The  jiuslerior  is  triangular  in  shape,  has  a 
hard  floor,  a  raised  edge  (parietal),  and  is  connected  with  only 
three  sutures. 

The  geaenil  shape  of  the  fietal  head  is  that  of  an  ovoid 
wilb  a  long  a»tenj-|K>st6rior  diameter  (fig.  97).  In  the  normal 
altitude  of  complete  Hesion  the  long  diameter  of  the  head 
ovoid  forms  a  vury  acute  angle  with  that  of  the  body  ovoid; 
when  tho  head  lies  midway  between  llesion  and  extension 
the  two  long  diameters  cross  one  another  at  right-angles  ; 
whou  tht>  head  is  fully  extended  the  angle  forme<i  is  very 
obtusd  and  thi-  (ace  becoDics  thv  lowest  part.  The  part  of 
tho  dntumferenoe  of  the  head  which  first  comes  into  con- 
lunt  with  the  pelvic  brim — t.c.  the  girdle  of  contact —vaTiw 
with  the  dogrv*  of  flexion  or  extension  which  may  l)e 
ptwient.  aiHJI  accurtlingly  the  diameter  of  the  girdle  of  con- 
tact (dutmtUr  of  (H^agcment)  also  varies.  In  passing  from 
Uw  pusitioD  of  completo  fli>\.ion  to  that  of  complete  esten- 
vioit  Ibti  iliametora  of  the  s»i>cessiv«  giriUes  of  contact  are  as 
lollowit; 


i.-c-l,.) 


^^■li  Sub-occipito-bre(imatic 

^H^         (oips  ot  neck   to   CQtitr^     ut 

^^  bregma) 

S.  Sub-occipito-lronlal       (S.-o.-l,) 
(nape  of  neck  to  anterior  end 

I o(  bregma) 

j^^K  t.  Oooipito-trontQl  (O.-t.)  (oncip. 
^^B  protuberunae  to  root  ol  nose) 
^^Bi  MentO' vertical  (M.-v.)  (point  ot 
^^1  cMq    to    ceatru    ol    BBgitlul 

I  sutare) 

5.  Sab  ■  luento  -  varticat  (K.-m.-v.) 

(angle  between  neek  >Lni]  chin 
to  oeatro  ol  sagittal  suture) 

6.  Sub-mBnio-breKQiatio  (3,-in.-b.) 

{angle  between  neok  and  chin 
to  centre  ol  bregma] 
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In  addition  to  the  above,  three  transverse  diameters  of 
le  bead  are  of  impurtance :  (1)  the  bi-parletal  (3i|  inches— 
9'50  cm.)>  between  the  two  parietal  eminences;  (2)  the  bi- 
temporal (Si  inches— 8  cm.),  between  the  anterior  ends  of 
the  coronal  suture;  (3)  the  H-mastoid  (2|  inches— 7  cm.), 
between  the  tips  of  the  mastoid  processes.  The  circumference 
of  the  head  varies  in  different  planes;  the  snialleat  circum- 
ference is  that  of  the  sub-occipito- bregma  tic  plane,  which 
measures  eleven  inches. 

It  must  be  recollected  that  all  diameters  which  involve 
the  vault  are  compressible,  and  can  be  reduced  in  length  to  an 
appreciable  extent  during  the  passage  of  the  head  through 
the  pelvis. 

(3)   The  Liquor  Amnii, — During  the  greater  part  of  the 
ocess  of  labour  the  fcetus  is  protected  from  pressure  by  the 
[Uor  amnii  at  every  part  except  the  girdle  of  contact.     The 
lUterine  contractions  do  not  act  directly  upon  the  body  of  the 
fiflUB  until  labour  is  far  advanced  and  the  liquor  amnii  has 
more  or  less  completely  escaped.    The  lower  pole  of  the  ftetal 
envelopes  containing  the  fore-waters  becomes  detached  from 
lower  uterine  segment  early  in  labour,  and  is  driven  down 
ly  the  contractions  into  the  cervix  in  advance  ot  the  present- 
part  of  the  fcetus.     The  mechanical   value  of  this  bay 
of  waters  as  an  aid  to  the  dilatation  of  the  cervix  is  very 
considerable,  on  account  of  its  elasticity  and  its  shape.  When 
the  cervix  is  dilated  and  the  bag  of  waters  is  couBequently 
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unsupported,  the  membranes,  as  a  rule,  can  no  longer  resist 
the  strain  of  the  increased  tension  produced  by  the  uterine 
contractions,  and  rupture  accordingly  takes  place.  The  mem- 
branes may,  however,  when  unusually  weak,  rupture  before 
labour  or  early  in  the  first  stage  ;  on  the  other  hand,  when 
unusually  strong,  spontaneous  rupture  may  not  take  place 
at  all,  the  bag  of  waters  appearing  at  the  vulva  during  the 
birth  of  the  head. 

In  normal  conditions  the  liquor  amnii  is  sterile  ;  it  may, 
however,  become  infected  during  labour  by  bacteria  intro- 
duced from  without.  This  is,  of  course,  greatly  facilitated  if 
premature  rupture  of  the  membranes  should  occur,  although 
we  know,  from  clihical  observation,  that  bacterial  infection, 
indicated  by  offensive  odour,  may  take  place  through  intact 
membranes.  The  liquor  amnii  may  also  be  fouled  by 
meconium  passed  in  utero  in  conditions  producing  foetal 
distress. 

III.  The  Forces  of  Labour. — The  propelling  force  consists 
of  muscular  contractions,  aided  possibly  to  an  insignificant 
extent  by  gravity  and  by  the  elastic  recoil  of  certain  portions 
of  the  birth-canal.  The  most  important  muscle  is  the 
uterus  ;  subsidiary  to  it  are  the  diaphragm  and  the  muscles 
of  the  abdominal  wall ;  those  of  the  arms,  legs,  and  back  lend 
a  certain  amount  of  assistance  in  the  expulsive  stages. 

The  Parturient  Uterus. — The  changes  which  the  uterine 
muscle  undergoes  during  pregnancy  have  been  already  de- 
scribed. At  term  the  wall  of  the  uterus  is  about  one-third  of 
an  inch  in  thickness,  and  the  organ  measures  11^  to  12  inches 
(29  to  30  cm.)  in  length  from  os  externum  to  fundus  (cervix 
Ij^  to  2  inches — 3*5  to  5  cm.) ;  the  diameters  of  the  fundus 
itself  are  about  8  to  9  inches  (20  to  22  5  cm.)  transversely 
and  6  inches  (15  cm.)  antero-posteriorly.  At  the  lower 
uterine  segment  the  diameters  are  less,  so  that  the  organ  is 
distinctly  pyriform  or  ovoid  in  shape.  The  internal  os  is 
usually  closed  and  the  cervical  canal  intact  when  labour  sets  in 
(iig.  80).  The  parturient  uterus  acts  by  intermittent  contrac- 
tions, which  are  limited  to  the  upper  three-fourths  of  the  body, 
and  which  have  tlie  effect,  firstly,  of  dilating  the  lower  uterine 
segment  and  cervix,  and  secondly,  of  expelling  the  uterine 
contents.  The  organ  thus  becomes  differentiated  during 
labour  into  an  upt>er  active  and  a  lower  passive  section ;  this 
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is  probably  an  essential  step  in  the  process  of  parturition,  and 
invariably  precedes  the  actual  expulsion  of  the  foetus. 

The  uterine  contractions  of  labour  are  to  be  regarded  as  a 
development  of  the  slight  intermittent  contractions  which  can 
be  recognised  clinically  in  the  gravid  uterus  during  the  second 
half  of  pregnancy.  During  pregnancy  the  patient  is  uncon- 
scious of  their  presence,  and  they  produce  no  effect  upon 
either  the  cervix  or  the  ovum  ;  when  labour  begins  they 
change  their  characters  and  become  painful.  Throughout 
the  process  they  preserve  their  intermittent  character,  but 
the  intervals  tend  gradually  to  diminish  as  labour  advances, 
until  the  actual  expulsion  of  the  child  through  the  vulva  may 
be  accomplished  by  a  storm  of  powerful  contractions  separated 
by  only  slight  intervals.  After  this  their  intensity  suddenly 
falls,  and  the  last  part  of  the  process — viz.  the  separation  and 
expulsion  of  the  after-birth — is  accompanied  only  by  a  few 
feeble  contractions.  They  are  of  course  involuntary ;  in 
animals  they  are  peristaltic,  but  clinically  this  is  not  observ- 
able in  women.  It  may  be  surmised  that  the  driving  force  of 
the  uterus  resides  chiefly  in  the  longitudinal  fibres,  contraction 
of  which  will  tend  to  approximate  fundus  to  cervix. 

With  each  contraction  a  change  in  the  shape  and  position 
of  the  uterus  occurs.  When  at  rest  the  organ  lies  moulded 
upon  the  vertebral  column  (fig.  38)  ;  during  the  contraction 
the  fundus  is  thrown  forward  towards  the  abdominal  wall,  and 
the  whole  organ  becomes  rigid  and  erect.  The  effect  of  this 
change  of  position  will  be  to  make  the  long  axis  of  the  uterus 
correspond  more  closely  to  the  line  of  the  axis  of  the  pelvic 
brim  (fig.  94). 

As  labour  advances  two  other  important  changes  are 
brought  about  in  the  parturient  uterus — viz.  (1)  dilatation  of 
the  lower  uterine  segment  and  cervix  ;  (2)  retraction  of  the 
uterine  wall  above  this  level.  The  exact  nature  of  these 
changes  has  been  the  subject  of  acute  controversy  since  the 
study  of  the  anatomy  of  labour  by  frozen  sections  began,  and 
even  now  unanimity  of  opinion  has  not  been  reached.  In  the 
following  description  the  work  of  Barbour  has  I  een  followed 
and  his  latest  opinions  adopted. 

(1)  Lower  Uterine  Segment  and  Cfrr?>.—  The  ccndition  of 
the  cervical  canal  before  labour  commences  has  1  cen  already 
described ;  it  measures  from  1:^  to  2  inches  (8*5  to  5  cm.) 
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frnm  OH  externum  lo  os  internum  imd  Ihe  lower  uterine  seg- 
niont,  corresponding  to  about  the  lower  one-fourth  of  ihe  total 
uterine  cavity  (Barbour),  has  Ihe  Bhape  of  a  hemiBphere. 
The  condition  of  these  parte  at  the  end  of  the  second  stage 
of  labour  is  shown  in  fip.  1 

The  lower  segment  has  been  converted  from  a  hemispfaei 


fid.  10,— T^t  Riiitii-«i»sjti.  rcvvjitim  tvi  1>»  <<*  tmu  Sxtoxd  9r«a> 
NiwMtt.  Ut»or«.    nKKm  $K-n««  tKm  m  su»  $«kjkt  ta  Ite. 


tMo  •  rjtuktart  wnd  no*  fnnxts  vith  the  diiated  enrix  a  single 
*rM«  muuU.    Tb«  posilk>n  ot  Um  o«  uttcnunn  is  tett  difficoli 
to  4M«rmtM  MRVftt  bjr  nec^ailtion  of  tki  i^)|>er  limit  of  I 
^fcuntrttrntic  c^rviMl  mumms  MwWMfc    Bat  the  cchk 
i^NM  Arrirvit  at  hy  dilferwat  ofcawTWa  mfoa  this  pnot  ■ 
vwy  .lnvrvfiit,  m*,i  il  a|<{wa(«  | 
Um>  >)tUlol  part  vttich  ftir 
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At  the  npper  limit  of  this  diluted  part  &n  abrupt  change  iii 
the  IhickneBB  of  the  nteriiie  wall  taken  place,  producing  a 
raised  ridge  on  the  iiiuer  wall  in  the  form  of  an  irregular 
ring  which  varies  a  little  in  level  in  different  parts.  This 
ring  is  variously  known  as  the  retraction  ring  (Barbour),  the 
contraction  ring  (Kchroeder),  Bandl's  ring,  Barnes's  ring.  Sec. 
By  Bome  observers  this  ring  was  regarded  as  representing  the 
iotemal  os,  the  whole  of  the  dilated  part  below  it  was  con- 
sidered to  be  oervix,  and  the  existence  of  a  lower  uterine 
segment,  distinct  from  the  cervix,  was  denied.  The  work  of 
Schroeder,  Barbour,  and  Von  Franque,  however,  appeared 
until  recently  to  have  eatisfied  most  observers  that  the  upper 
portion  of  the  diluted  part  comes  from  the  uterine  body,  not 
from  the  cervix.  But  this  view  has  now  again  been  challenged 
hy  Bamm  and  Blumreich,  so  that  it  is  evident  that  controversy 
upon  the  matter  is  not  yet  over. 

The  wall  of  the  lower  segment  and  cervix  measures  on  an 
average  one-tenth  of  an  inch  (25  mm.)  in  thickness,  while 
above  the  lower  segment  the  uterine  wall  varies  from  one-half 
to  a-quarter  of  an  inch  (1"25  to  0*62  cm.)  in  thickness,  being 
least  at  the  placental  site.  Lower  segment  and  cervix  together 
now  measure  in  length  8^  inches  (9  cm.)  on  the  anterior  and 
2^  inches  (6-r>  era.)  on  the  posterior  wall.  From  examination  of 
A  numl>er  of  frozen  sections  it  appears  that  the  average  length 
of  the  uterus  from  fundna  to  os  externum  is  10  to  lOJ  inches 
(25  to  26  cm.)  towards  the  end  of  the  second  stage  of  labour 
— i.fi.  before  the  expulsion  of  the  fuetus.  The  total  length 
of  the  uterus  has  therefore  been  reduced  by  about  1^  inch 
(4  cm.)-  The  diameter  of  both  lower  segment  and  cervix  is 
now  about  4  inches  (10  era,).  The  posterior  raginal  wall 
is  greatly  elongated^?  inches  i^lS  cm.)  in  fig,  99 — and  some- 
what thinned,  while  the  anterior  wall  is  practically  unaltered 
in  length. 

(2)  The  Retracting  Uterine  Wall.—  The  line  of  abrupt 
transition  from  the  lower  segment  to  the  uterine  l)ody  above 
it  reprewentH  the  line  of  physiological  differentiation  of  the 
uterus  into  an  upper  active  and  a  lower  passive  zone.  The 
uterine  contractions  occur  in  the  active  portion  only,  the 
rdle  nf  the  other  being  entirely  passive,  as  is  shown  by  the 
marked  degree  of  dilatation  and  thinning  which  it  has  imder- 
gone.     The  reduction  in  length  of  the  active  portion  and  the 
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H  the  cervix  is  artificially  dilated,  active  contractions  wiH  be 
induced  in  the  body  of  the  uteruB.  This  phyniological  rela- 
tionship has  been  termed  the  })olantii  of  the  uterus.  It  has 
also  been  suggested  that  the  longitudinal  fibres  of  the  outer 
muscular  wall,  when  contracting,  tend  to  pull  the  cervix 
upwards  over  the  presenting  part,  and  thus  to  some  extent 
assist  the  process  of  dilatation. 

Anything  interfering  with  the  normal  mechanism,  such  as 
inefficient  contractions,  premature  rupture  ol  the  membranes, 
or  structural  alterations  in  the  cervix,  will  prevent  or  delay 
the  occurrence  of  dilatation. 

The  Labour  Centre. — It  is  possible  that  the  process  of 
parturition  is  under  the  control  of  a  special  centre  in  the 
lumbar  enlargement  of  the  spinal  cord,  for  it  is  well  known 
that  in  certain  animals  powerful  uterine  contractions  can  be 
induced  by  experimental  stimulation  of  the  lumbar  enlarge- 
ment. Also,  women  suffering  from  paraplegia  due  to  injury 
or  disease  affecting  the  cord  above  the  level  of  the  lumbar 
enlargement  may  pass  through  an  onsy  and  rapid  labour, 
which  is,  of  course,  painless.  These  facts,  however,  do  not 
Buflice  to  prove  the  existence  of  a  labour  centre  ;  for  large 
sympathetic  ganglia  are  found  at  the  sides  of  the  uterus, 
lietween  the  layers  of  the  broad  ligament,  which  may,  by 
automatic  action,  themselves  induce  contractions.  Certainly 
in  some  animals  rhythmic  contractions  of  the  uterine  muscle 
may  be  induced  by  stimulating  these  gan^^lia,  or  the  uterus 
may  be  made  to  contract  after  its  removal  from  the  body  in 
the  same  manner.  In  the  human  subject,  however,  the 
balance  of  probability  is  in  favour  of  the  existence  of  a  centre 
in  the  cord. 

The  manner  in  which  the  nerve  centres,  whether  peripheral 
or  spinal,  are  so  excited  as  to  initiate  the  process  of  labour  is 
unknown.  The  onset  of  labour  is  no  doubt  due  in  some  way 
to  stimulation  of  these  centres,  and  although  many  hypotheses 
have  been  advanced,  the  fact  remains  that  there  ia  little  or 
no  evidence  in  favour  of  any  of  them,  and  accordingly  they 
need  not  be  discusaod.  The  progressive  increase  in  the 
activity  of  these  centres  when  once  labour  has  commenced 
may  be  simply  explained  by  peripheral  stimuli  coming  from 
the  uterine  nerves,  which  are  stretched  by  dilatation  or  com- 
pressed by  muscular  contraction. 
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General  Effects  of  Labour.  —During  a  uterine  contrac- 
tion it  is  noticed  that  the  firtal  heart  beats  more  elowly  and 
more  feebly,  but  quickly  recoverB  its  normal  action  as  the 
pain  passes  off.  The  uterine  souffle  becomeB  louder  at  the 
commencement  of  a  contraction,  then  rapidly  diminishes,  and 
becomes  quite  inaudible  at  the  acme  ot  the  contraction^ 
The  mother's  pulse  is  quickened  during  the  contractions, 
amount  of  blood  lost  during  normal  labour  averages  about  tetf' 
ounces,  more  than  half  of  which  accompanies  the  placenta. 
The  general  effects  of  normal  labour  upon  the  mother  are 
merely  those  of  physical  exhaustion ;  the  temperature  is 
seldom  elevated  more  Iban  one  degree,  and  at  the  close  the 
pulse  is  only  quickened  by  some  ten  to  fifteen  beats  above  the 
normal.  A  trace  of  albumen  is  frequently  found  in  the  urine 
of  perfectly  healthy  women  during  normal  labour ;  this  i{L 
especially  common  in  primiparw.  j 


Anatomy  and  Physiology  of  the  Third  Stage  of  Labour 

It  has  now  been  demonstrated  by  the  study  ot  frozen 
sections  that  separation  of  the  placenta  Eind  the  greater  part 
of  the  membranes  does  not  occur  uutil  the  third  atage  (see 
lig.  99).  At  the  beginning  of  this  atage  the  uterus  measures 
about  8  inches  (20  cm.l  vertically  and  4  inches  (10  cm.) 
antero-posteriorly ;  its  wall  is  greatly  thickened  at  all  parts 
except  the  placental  site.  The  uterine  cavity  is  so  reduced  that 
the  placenta  practically  fills  it.  The  membranes  are  still 
attached  to  the  utenne  wall  except  in  the  lower  segment, 
from  which  they  are  detached  during  the  stage  of  dilatation, 
while  the  placenta  is  folded  and  much  reduced  in  size.  The 
plane  of  cleavage  runs  through  the  cavernous  layer  of  the 
decidun  ba-salis  (fig.  Vi).  the  deepest  i>art  of  which  remains 
Attached  to  the  uterine  wall. 

It  is,  however,  quite  clear  that  in  the  great  majority  of 
casos  the  placenia  is  ileliverod  in  one  of  the  followiug  two 
ways:  (1)  In  some  instances  a  fmrtion  of  the  placenta  near 
its  centre  becomes  separated,  and  hemorrhage  from  the  torn 
Qteruie  sinuses  occurs  at  that  spot.  As  more  blood  is  effused 
an  increaso  in  the  area  of  seiMiration  occurs  by  the  formation 
of  a  retro-plaoental  blood  clot.  The  centre  of  the  placenta  is 
tbna  forced  down  towards  the  cervix,  where  its  (istal  sorlaco  ■ 
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presenta ;  it  then  paasea  through  the  aperture  in  the  mem- 
branea  formed  by  the  paeEnge  of  the  fcetus,  and  enters  the 
vagina,  pulling  the  membranes  oET  behind  it  and  turning  them 
inside  out  (fig.  100).  This  mode  of  separation,  which  can  fre- 
quently be  observed,  waa  first  described  by  Schultze.  (2)  The 
second  mode  of  separation  of  the  placentn  is  illustrated  in 
fig.  101.     Detachment  commences  at  the  lower  pole,  which  is 


H        not  subjected  to  the  same  amount  of  compreswon  as  the  re- 

^        mainder  of  the  placenta,  and  the  whole  organ  is  gradually 

forced  into  the  cervix,  the  upper  pole  being  the  last  to  leave 

the  uterine  cavity.     The  uterine  surface    of    the  placenta 

L  presents  in  this  case. 
The  mechanism  of  the  latter  mode  of  separation  has  been 
explained  by  Barbour  as  follows  :  When  retraction  occurs  alter 
the  expulsion  of  the  child,  the  area  of  the  uterine  surface  is 
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miioli  diminiithed  ;  the  placenta,  being  an  inelastic  organ, 
oAnnot  tcAlov  this  diminution  to  an;  great  extent,  and  there- 
fttrf  IxK^mes  detached,  the  uterine  wall  tearing  itself  awa; 
ftwm  (he  placenta.  This  proceaB  begins  at  the  lower  pole, 
Kv>An!«  there  the  edge  ia  entirely  nnsopported.  Separation, 
«>frt  .N-«in>ence«l.  is  advanced  by  each  recurring  contraction, 
.«,^;  v.«invVT^M^  pl»5^  oo  P^*^  i"  ^^iB  mechamBm.     In  the  case 


►V:,  U»l.-S«rAl 


*  an.(>«  rrwAKim.    (Bmnt,) 


of  the  tirst- mentioned  mode  of  separation,  on  the  other  hand, 
n'laxation  of  thn  uteru.s  at  the  placental  site,  leading  to 
(>tTusion  of  LlfMKJ,  in  pro)>al)ly  the  initial  factor  in  its  produc- 
tion. TliiH  Tiiod';  of  Be|>aration  will  therefore  be  met  with 
when  retraction  in  the  tliird  stage  is  inadeqnate.  It  has 
Eugm-nUid  tliiit  in  cases  of  fundal  insertion  of  the 
the  snnio  result  may  occur  without  hemorrhage; 
portion  of  the  placenta,  being  then  tmauf^rted. 
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becomes  firftt  detached  by  retraction  and  then  diiven  down- 
wards by  contrai'tiuns,  thus  causing  the  fuital  sarfuce  to 
X>reBent  in  the  cervix. 

The  separated  placenta  is  expelled  through  the  cervix, 
vagina,  and  vulva  mainly  by  the  action  of  tbe  accessory 
muscles ;  uterine  coutractiona  are  at  this  stage  too  feeble  to 
play  any  important  part  in  the  process  of  expulsion. 


The  Mechanism  of  Normal  Labour 

In  this  section  will  be  dewcribed  the  effects  produced  by 
the  expulsive  forces  upon  the  ovum,  and  the  manner  in  which 
the  process  of  expulsion  in  accomplished. 

First  and  Second  Stages.  — It  will  be  understood  that 
during  tbe  greater  part  of  the  process  of  labour  the  uterine 
contractions  do  not 
act  directly  upon  the 
body  of  tbe  foetus,  for 
the  latter  is  com- 
pletely protected  by 
the  amniotic  fluid. 
Pressure  is  Iv 
mitted  to  tbe  ftctiis 
onlytbrougb  thisfluid 
covering,  and  smce 
pressure  is  tians- 
mitt«d  by  a  fluid  me- 
dium equally  in  all 
directions,  tbe  effect 
must  be  mainly  of  tbe 
nature  of  general  com- 
presHion  by  increase 
of  intra-uterine  ten- 
sion (general  or  in- 
direct intra-uterine 
presxun)  (fig.  102).  j^  j,g_. 
In   this   way  an    ex-  ptbrihi  Prrbsurr.    (Uaki>.) 

imlsive      action      will,    Tl.r;iirrowil.iaii--»U  ilii.,Ur,vcU.uo(  tla^luruL-uint-Oiijihi 

liowever,   be    exerted 

upon  the  complete  ovum  (membranes  unruptured),  causing  it 

to  protrude  through  the  dilating  cervix,  and  in  some  cases  an 
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n)^n))s(«TyN)  onam  mar  be  thus  oompIeldT  expelled  from  the 
i)lir>«nM^ :  Kilt  >]i«re  the  expalsive  forces  nerer  mH  directly  upon 
1^  Kv)^T  ci  the  fiYlaas  at  all.  While  the  membranes  remain 
i))UH*^U  %*)ir  m'h^in  foiffident  liquor  amnii  is  retained,  it  follows 
ihAi  )>«N  if^A^-^  iniiinoQS  to  the  foetus  can  be  produced.  The 
^h^fyv^tSK^)  ^*4  l})^  4i^va.TK!«  at  this  stage  must  be  that  of  least 
TVo^>l;^w^  xif^  thrctio^  the  expanding  cervix.  This  direction 
>«iU]  W  iy)v:>fiji^i;ed  hv  a  line  drawn  at  right-angles  to  the 
ya^ivf  ^-d  iW  iri*Mml  os— the  axis  of  the  internal  04.  When 
ihr  xiXtA^'^y  )>  VAAiif-  enc«ct  hy  contraction,  and  there  is  only 

slight  lateral  obliquity,  the 
axis  of  the  uterus  and  the 
axis  of  the  internal  os  are 
practically  identical,  and  cor- 
respond with  the  axis  of  the 
1^1  vie  brim. 

When  the  membranes 
have  ruptured  and  the  greater 
)\art  of  the  liquor  amnii  has 
«»CA|^— i.e.  towards  the  end 
of  the  second  stage  of  labour 
— the  contracting  uterine  wall 
cvtnes  down  upon  the  body  of 
thi^  fvvtus,  exerting  pressure 
»::ivctly  upon  it  (direct  intra- 
4ir,""w  pressure)  (fig.  108). 
Th*  driving  force  now  acts 
v.-vvti  the  breech,  and  the  line 
x^i  Asiv^mce  will  be  the  line  of 
:h*  fatal  axis ;  this  corre- 
>  V  ih^  axis  of  the  pelvic  inlet 
:>  v^ftt-:i  applied  to  the  uterine 
forcv  ai  ;b:!i  ^'*A^*-  F.r.-t  ;•:;:>  c\i-n<4.i  uix>n  the  trunk  of  the 
fvirius.  whri-  ihn:  Lf*i :  :>  :::  ;:u^  ivlvio  cavitv,  will  cause  the 
htiaJ  x-.»  aivin^:  in  :::t  .iirtvuor.  of  ;hAt  ixirt  of  the  iielvic 
axis  \Kf  whiob  i;  o.r^e-^•:::vi^  a:  :hi  limo.  It  will  be  clear  that 
prcJon^'ed  Ire5c^::rt  i::  :hr>r  cirvu:i:>:Ano^  may  produce  in- 
iurious  effevts  ihr.u^h  dir^v:  v\ nirrv>*iv>n  of  the  body  of  the 
fortus,  the  placenta,  or  the  cv^rd. 

normal  laU'Cr  the  pr^>i:w>ai  of  the  foe^tus  through  the 
is  watched  by  observing  the  advanee  of  the  foetal 
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bead  ;  the  relation  of  the  head  to  the  pelvic  brim  at  tlie  com- 
mencement of  laboiu-  is  therefore  of  great  importance.  It  has 
already  been  stated  that  the  vertex  presents  in  96  per  cent. 
ot  all  labonrB.  This  predominant  treqtiency  is  due  to  two 
cnoses:  (1)  under  normal  conditions  the  fa-tal  ovoid  adapts 
itself  best  to  the  shape  of  the  uterus  when  the  head  lies  below, 
the  breech  alwve ;  (2)  the  centre  of  gravity  of  the  foetus  lies 
nearer  the  bead  than  the  breecli,  therefore  the  fcetiis  will,  if 
andtsturbed,  float  in  the  Uquor  amnii  with  the  head  below. 

With  the  vertex  presenting,  the  fojtus  may  occupy  four 
different  positions :  the  back  may  be  anterior  and  directed 
either  to  the  left  or  right  of  the  mother;  or  the  hack  may  be 
posterior  and  directed  either  to  the  right  or  left  of  the  mother. 
The  part  of  the  vertex  which  corresponds  with  and  indicates 
the  position  of  the  back  is,  of  course,  the  occiput ;  this  is 
termed  the  denomlnatur  of  the  positions  which  are  named 
from  it  thus  (tigs.  104-107) : 


Ist  poBJtion  - 


Led  oacipito-anteriot 
Bighl  occipito-tiinltirior    ■ 
Right  occipito-pasleriDi  . 
Lett  occipi to-posterior    . 


L.O.A. 
B.O.A. 
R.O.P. 
L.O.P. 


The  term  position  thus  indicates  the  relation  of  the  back 
of  the  fffitus  to  the  mother,  and  it  will  be  found  that  in  all 
presentations  the  four  positions  corre^iiond  (see  p.  243).  In 
the  hrst  and  third  positions  the  diameter  of  engagement 
of  the  head  roughly  corresponds  with  the  right  oblique 
diameter  of  the  pelvic  brim :  in  the  second  and  fourth 
positions  it  corresponds  with  the  left  oblique. 

The  frequency  of  the  various  positions  of  the  vertex  may 
be  stated  as  follows : 


liighl  oblique  diumetcr  ■ 


.  S4% 


i%- 


<i% 


I 


From  tliia  it  will  be  seen  that  the  vertex  engages  in  the 
right  oblique  diameter  about  sixteen  times  oftener  than  in 
the  left :  this  is  mainly  due  to  the  fact  that  the  left  oblique 
is  encroached  upon  by  the  presence  of  the  sigmoid  flexure  and 
rectum,  and  therefore  does  not  accommodate  the  head  so  well 
as  its  fellow.     Again,  the  flrst  position  is  three  to  four  times 
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(FARAStEUT   AND   Va&MLBR.) 


303 


NORMAL  LABOUB 


more  frequent  than  the  third  ;  this  is  to  be  accounted  for  by 
the  fact  that  the  fcetns  lies  more  easily  in  the  ateras  when  the 
back  is  anterior  than  when  it  is  posterior.  In  the  latter  the 
convexity  of  the  foetal  spine  is  opposed  to  the  convexity  of 
the  maternal  lumbar  vertebrae,  while  in  the  former  the  ventral 
aspect  of  the  fcetus  adapts  itself  easily  to  the  curve  of  the 
spinal  coluom  In  the  fourth  position — the  rarest — the  con- 
ditions are  the  least  favourable  -  viz  engagement  in  the  left 


.   K)8. — Amtbriok  Asynlxitish  1  N.vgble's  Obuquitv.     (Bdum-) 


oblique  diameter,  and  ixisterior  position  of  the  back.  As 
we  shall  see,  the  posterior  [xisitioD  of  the  back  is  also  apt 
to  cause  some  disturbance  of  the  normal  fuital  attitude  of 
flexion. 

The  study  ol  frozen  sections  has  proved  that  when  the 
vertex  engages  in  the  pelvic  brim,  owing  to  the  lateral  incli- 
natiui)  of  the  head  and  to  other  causes,  one  parietal  bone 
frequently  lies  at  a  lower  level  than  the  other  (fig.  108)  ;  as 
a  result  the  sagittal  suture  does  not  correspond  precisely  to 
the  oblique  diameter  of  the  brim,  but  lies  either  in  front  of  or 
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behind  it.  This  is  known  as  asynclitism.  Usually  the  head 
iodines  to  the  posterior  shoulder,  the  anterior  parietal  bone 
IB  below  the  posterior,  and  the  sagittnl  euture  lies  nearer 
the  promontory  than  the  syraphysis  [anterior  asynclitisvi 
or  Niifjele's  ohliquitij) ;  sumetimos,  however,  the  aagittal 
suture  lies  nearer  the  symphysis  than  the  promontory  Ijms- 
terior  asynclitisvi.).  The  former  is  found  chiefly  in  multipara?, 
the  latter  in  primiparEe,  the  reason  being  that  in  primiparie 


the  relatively  tenso  abdominal  walla  tend  to  keep  the  uterus 
back  and  so  prevent  the  body  of  the  fuetus  from  coming 
forward  into  the  line  of  the  axis  of  the  brim ;  accordingly, 
when  the  head  enters  the  brim  the  posterior  parietal  bone  is 
lower  than  the  anterior  (figs.  108  and  109).  Sectional  anatomy 
has  shown  that  in  some  cases  (about  25  per  cent.)  this  lateral 
inclination  is  absent,  and  the  sagittal  suture  corresponds 
to  the  oblique  diameter  of  the  pelvia.  It  is  probable  that 
under  normal  conditions  asynt'litism  is  corrected  very  early 
in  labour. 
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kW  to  the  pelvis  at  tbemset  of  U1 
iiw  viertex  as  it  appeals  when  viei 
<K'«ii  in  tigs.  110  to  113.  It  will 
>iitiir«  roughly  correeptoids  to  one 
'>■!   iiMV  lie  a  little  in  front  or  behl 


Vkhtk  (R.O.P.), 


as  asTDclitiBm  is  more  or  less  pronounced.  At  one  end  of 
;e  eature  lies  the  anterior  fontanelle,  at  the  other  end  the 
leterior  (ontaaelle.  If  the  head  is  well  flexed,  the  posterior 
ntanelle  ia  lower  than  the  anterior ;  iE  the  head  is  im- 
irfectly  flexed,  this  will  not  be  the  case.  These  points  will 
^in  arise  in  connection  with  the  diagnosis  of  position  (p.  229). 
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by  ciiuBing  the  head  to  move  upon  the  occipito-atloid  artiei 
lation.  If  the  obliquity  of  the  uterus  should  be  left  inste 
of  right,  then  extension  would  be  promoted  instead  of  flexion, 
the  uterine  force  acting  more  powerfully  upon  the  sinci- 
put.    It    is   probable,   however,   that  little  importance  can 


1.    113.— «. 

.   The   PnttmoN    i 

INP    ShaPR    of    THB 

SpB-nri-mT 

PU.NBOF 

■niR    F.ET*T.   Hl*l 

u.    b.  The  PoHiTioN- 

Aiin  Shapb 

orcimo-i 

IIONTAI.   I'LANK   O 

ir  THK   F.ETAL  HK*r> 

.    (Edoar.) 
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be  attacheil  to  this  mechanism  under  normni  conditions,  for' 
wlien  the  uterus  contracts  it  tends  to  become  erect,  thaa 
rliminishing  it9  lateral  obliquity  ;  the  position  it  occupies 
when  at  rest  can  have  no  effect  upon  the  advance  of  the  head. 
It  must  be  recollected  that  when  flexion  is  deficient  the 
diameter  of  engagement  is  longer  than  when  it  is  complete, 
and  the  difficulties   attending   the  passage  of   the  head 
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greater.  When  the  head  is  flexed  to  the  greatest  possible 
extent,  the  sub-occipito-bregmatic  diameter  engages.  The 
shape  ot  the  head  in  the  plane  of  this  diameter  ia  shown  in 
fig.  115,  a  ;  its  dimensions  are  well  within  those  of  the  pelvic 
brim  or  cavity.  When  the  head  ia  leaa  fully  flexed  the  sub- 
occipito-frontal  diameter  becomes  engaged ;  the  shape  and 
size  of  the  plane  ot  this  diameter  are  shown  in  fig.  115,  b. 
This  plane  is  approximately  (jaadrilateral,  and  is  therefore 
not  90  well  adapted  to  pass 
easily  through  the  pelvis, 
while  its  dimensions  are  of 
courBe  greater  than  those  of 
the  aub-occipito-bregmatic 
plane.  When  the  head  is 
midway  between  flexion 
and  extension,  the  occipito- 
frontal diameter  engages, 
L  and  the  plane  of  this  dia- 
I  meter  has  the  eame  shape, 
'  hot  is  of  even  larger  size 
than  the  sub  ■  occipito  - 
frontal  (fig.  116).  It  will 
therefore  be  apparent  that 
complete  flexion  of  the  head 
is  of  great  mechanical  ad- 
vantage in  a  vertex  pre- 
sentation, since  in  this 
position  the  plane  of  en- 
lent  is  not  only  the 
f  nnallest  possible,  hut  also 
I  of  a  shape  which  will 
ftreadily  pass   through   the 

l|)elvic  canal.  It  is,  however,  probable  that  at  the  beginning  ot 
I  labour  the  head  usually  engages  in  the  aub-occi  pi  to- frontal 
Vplane,  or  in  a  plane  intermediate  between  tbia  and  the  sub- 
ioccipito-bregmatic  (see  fig.  104),  and  if  the  dimensions  ot  the 
Kliead  and  the  pelvis  are  normal,  it  may  pass  through  without 
jjy  marked  increase  ot  flexion  being  produced. 

II-  Internal  Rotation. — The  head  enters  the  pelvic  brim, 
t  we  have  seen,  approximately  in  the  obliqne  diameter  ;  in- 
ternal rotation  is  a  movement  which  carries  the  head  into  the 
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BBHm-Ti.'sseitjr  namerer  jf  the  pelvi:  outlet.  The  advantage 
•p-invti  >v  "his  -nnrrgnnnr  is  cfjac  tihe  diameter  of  engagement  is 
't™'?''^^  :iini  ite  '.Lic^esi .nomesr  of  the  pelvic  oatlet,  for  vhen 
-iat  ■•.I.--*":  is  -iiKiaeti  :ne  inwn-posterior  measares  about 
ire  ini  i-nnuT^  Jichtrs.  In  riie  drst  and  second  positions 
jnHmi  7"TaaL'n  limt'st  il-raj^  brin^  the  occipot  forwards 
sailer  -1%  TObu:  arh. :  in  :iie  rhiri  md  fourth  positions  the 
suoi^  '"•""  c^suly  >c^tir> :  bnc  jcmetiines,  from  causes 
»na:ii  tcI  *  luaiciL'nei  \siris.  'ie  Mrerpat  rotates  backwards 
atu  iif  -aicrru  a'd-.'^  Time  sw  ancipa:  comes  to  the  front, 
.i:  isr  rrs  icu.  iorii  ti'seil-cs  ice  direction  of  forward 
tiBitiF.  2  t  Z'*a  6^  "u  T-ijiz  :  in  liie  second  and  third  from 

;-^  ™,-v."'.  5.  ".■.■^<  ■'  '■"■"  ''•'  -'-* "^r*;. — The  essential  caaee 
t  -u-s  r.-^-sTi^r  ?  ~:n*  nii'-asce  ;c  ^-i  <'-:^ing  pthic  floor. 
«.  «!■  a.."P-  *«.  "21*^  *-i^  ?t^^  5:r=ini  the  pelvic  floor 
^tcvto  T-s.  :v;^.;  7  T^i^c*  iC'i  iL-'n-nrls.  and  from  the 
iSoMh.  -T-^v^  B.vr:Kwis.  lic  i=Tiri5 — Towards  the  middle 
;2i-.  T^f^'^.vr^  »  >  -i"  -''niiri:  iz  -."CXi.;:  with  any  part  of 
Tt*-  ^'■r-;  ?.vr  «:il  -V  iL?*:asi  i~  i"  f:rw»rd5  and  downwarda 
S5UJK-  jsfe-  s&'Jc  icr-:.  Twc  -is  ':x^i  is  flexed  the  pos- 
^(_. ,-  ,^c.-  V  life  -jiTTE  TsfcOt*  ^  j*iTw  floof  in  advance 
t  a*  *irxcr.x.  aw.  s-  iiTfmTt.""T  ibe«ed  forwards  by  its 
^w  n  vxc  wtrt*  IK  --wri^ffl:  rcSfcse  under  the  pubie 
nxT.  Ths-  «ril  vi'ir  »-t«aBC  iw  xc^c;  lits  in  an  anterior 
■r-  »  ^>W!r^r  '.still u.  >-2v^  :b*  jwCvic  floor  is  deficient 
»r,te<-  v-^  ■-!  •■^•aJic  ''■'  ^  '^«  I"'**'*  *"''•  ''**  P**^  °'  "^® 
•Miu  nrwi  nvvw-  nr«cas  s*  ib.--tsik  ia  ihe  direction  of  least 
>«i-<.ai_-  •!-  »ir»  aw?*  >  T  -ihitir  k-  wwe*  it-  The  movement 
.  -v-wuT  'WRikii  >  a'tfi  i-Tsptc  i=  ^  ***  o'  poaterior 
■"■^a;    w-i!^'.-  ti.'ssiMK'  -t  '^  *«*&.  the  difference  being 

c^-*---.^ -wN-r.-    V  a  wi»tt  wi.'' Sol  during  the  second 
.^-  <S   -«r  ->-■.  :nt  nnmiiect  ii  iatenial  rotation  in 
^  Kiarvr  -.ucinc  tfcitaras.  while  dilatation  of  the 

<"  ~.  I    .    rit,  Cwini~ — U,  in  an  occipito- 

i^i    bfiki  if  ciwodfid  so  as  to  bring  tbe 

i:ih'  ib&  -ptiTie  brim,  the  anterior 

*-—  f:c=  its  lowwt  part  ifig.  116).    When 

"he  fitJric  d-x-*-  it  will  be  directed  downwarda 
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and  lorwarda  under  the  pubic  arch,  and  the  occiput  will  con- 
sequently pass  backwards  into  the  sacral  hollow.     The  primary 
caose  of  backward  rotation  is  therefore  extension  of  the  vertex. 
While  it  is  extremely  rare  in  anterior  positions,  extension  is 
not  anconunon  in  posterior  positions,  and  ia  amply  accounted 
for  by  two   considerations ;    (1)    In  posterior   positions    the 
i;;enera1  attitude  of  flexion  is  often  dtsturhe<l  by  some  degree 
of  extension  of  the  spine  which  results  from  the  opposition  of 
Uie  two  convexities  of  the  fit-tal  back  and  the  maternal  lumbar 
vertebriE  ;  if  the  fcetal  spine  becomes  extended  the  foetal  head 
will    become   extended    also.      This   implies   that   some  de- 
gree of  extension  is  present  at  th«  commencement  of  labour. 
(2}  Extension  may  he  produced 
or    increased    during    laliour 
by  the  unfavourable  position 
which  the  head   is  placed 
J  (fig.   117).      The  widest   part 
lof  the  fa>tal  head  lies  heliind 
■jts  centre  and  corresponds  to 
l,the  bi-parietal  diameter.     In 
i  posterior  position  this  <1ia- 
liiseter  lies  liehind  the  oblique 
(liameter  of  the  brim,  l>etween 
sacral    promontory    and 
I  the  ilio-peetineal  eminence  —  a         ^*"' ''"""'  '"".ml!,"!^^  "■" ''''"'''""'' 
rposition  where  space  is  limited, 

land  it  therefore  meets  with  opposition  to  its  descent.  The 
I  narrow  sincipital  end,  on  the  other  hand,  lies  in  the  widest 
l.part  of  the  pelvis  where  it  can  descend  easily ;  consequently 
§ifae  head  becomes  extended. 

Another  possible  factor  in  the  production  of  backward 

rotation  may  also  be  mentioned.     If  the  vertex  ia  so  extended 

'  as  to  make  the  occipito- frontal  the  diameter  of  engagement, 

the  length   ot   the   transverse  diameter  of  the  pelvic  cavity 

will  form  a  mechanical  obstacle  to  forward  rotation  ot  the 

occipnt.     This  diameter  measures  four  and  a-half  inches  — i.e. 

about  the  same  as  the  oecipito-f  rontal  ;  yet,  if  forward  rotiition 

occurs,  the  head  must  pass  through  this  diameter  before  the 

I  occiput  can  reach  the  pubic  arch.     It  will  clearly  be  easier  for 

■Uie  occiput  to  pass  backwards,  thus  bringing  the  diameter  ot 

cgagement  immediately  into  the  long  diameter  of  the  outlet. 
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If  the  vertex  is  flexed,  no  difiSculty  will  be  oeeasioned  in 
forward  rotation  by  the  length  of  the  transverse  diameter. 
In  the  ease  of  certain  vnrieties  of  contracted  pelvis  the  inclined 
planes  of  the  ucliium  control  the  movement  of  internal  rota- 
tion, but  for  the  reasons  stated  on  page  300  thej  are  probably 
inoperative  in  normal  labour. 

It  will  be  understood  from  what  has  been  said  that, 
while  backward  rotation  may  exceptionally  occur  in  anterior 
positions,  this  occurrence  is  extremely 
rare  and  can  only  be  rendered  possible 
by  marked  extension  of  the  head. 
In  posterior  positions  it  occurs  in 
about  one  case  in  ten.  When  back- 
ward rotation  occurs  the  condition  is 
called  a  per.'iistent  occipito-poslerwr 
or  face-to-puhen  case. 

III.    Extension. — After    internal 
rotation  has  been  completed  the  head 
emerges  at    the  vulva,    the  occiput 
coming  first,  then,  successively,  the 
vertex,  forehead,  and  face.    When  the 
chin  elides  over  the  edge  of  the  peri- 
neum, it  of  course  Itecomes  separated 
from   the  chest-wall — i.e.  the    head 
becomes    extended.     It    is   probable, 
however,  that  extension  begins  earlier 
than  this,  and   is  in   fact  part  of   a 
general  change  in  the  attitude  of  the 
ftf  tus  which  takes  place  towards  the 
end  of  the  second  stage.     The  fcptns 
shown  in  fig,  118  is  the  same  as  that 
seen  in  utero  in  fig.  88.     When  care- 
fully examined  it  will  l>e  noticed  that 
3\ion  of  the  trunk  is  not  nearly  so 
marked  a,s  in    ihe  ttptos   before  the 
onset  of  labour  ifig,  95),  this  change 
Iveing  indicatetl   by  the   consideraUfi 
J  whiob  hero  exists  Itetn-cen  Ihe  folded  arms  and  tba 
The  chin  is  also  no  longer  in  contact  with  the  cfawU 
I  Olhflr  words,  extenaon  has  already  began  ;  it  is  probt^ly 
Ebonna)  occurrence  atUtis  stage  ol  labour.    Complete  exten- 
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sion  of  the  headjonly  occius,  however,  in  the  actual  procees  of 
expulsion  through  the  vulva. 

IV.  Bestitutio/t  and  External  Botation.—Theee  are 
movements  of  the  neck  and  trunk,  the  head  heing  merely  the 
index.  (1)  Bestitutioji.—WhWe  the  head  ie  emerging  in  the 
iintero-poaterior  diameter  of  the  outlet,  the  shmildere  i 
in  the  oblique  diameter  of  the  hrim.  In  this  attitude  there 
is  slight  torsion  of  the  neck,  and  when  the  head  is  free  a 
slight  movement  occurs,  bringing  it  into  its  normal  relation 
to  the  bis-ucromial  diameter.  Id  lirst  and  fourth  vertex 
positions  this  movement  i»  repreBented  by  a  slight  turn  of 


Mrit 


oocipat  to  the  mother's  left;    in  second   and    third   to 
mother's  right. 

(2)  External  Uolation  represents  the  movement  of  the 

loulders  from  the  oblique  diameter  of  the  brim  to  the  anlero- 

isterior  diameter  of  the  outlet,  in  which  they  artt  boru.    The 

ilerior  shoulder  rotates  forwards  under  the  pubic  arch,  and 

first  vertex  positions   this  movement  carries   the  occiput 

still  further  round  to  the  mother's  left,  so  that  the  face  is  now 

directed  to  the  right  thigh  (fig.  119).     External  rotation  is 

thus  a  continuation  of  the  movement  of  restitution. 

It  is  unnecesBary  to  describe  seimrately  the  movements  of 
the  head  in  all  four  positions  of  the  vertex.    Posterior  positions 
dififer  from  anterior  chiefly  in  their  liability  to  be  associated 
rith  deficient  ttexiou  and  in  the  variation  of  the  movement 
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of  mtemal  rotation  which  is  thus  brought  about. 
internal  rotation,  tho   conditions  which   induce   forward   i 
backward  rotation  have  been  indicated.     In  the  moveraenfl 
of  restitution  and  external  rotation,  the  occiput  always  mova 
to  the  side  where  it  lay  at  the  commencement  of  labour. 

Effect  of  Labour  upon  the  Fatal  Head,  — The  pressure 
to  which  the  head  is  subjected  during  labour  occasions  certain 
alteratiouH  in  the  relations  of  the  movable  bones  of  the  vaul 
of  the  skull  to  one  auother ;  these  changeB 
moaldiiKj  of  the  head.    The  tabular  portion  of  the  occipit^ 


bone  becomes  depressed  so  as  to  deepen  the  posterior  fontanelLe, 
while  the  edge  of  the  bone  slides  under  the  posterior  edges  of 
the  parietal  bones  (fig,  120).  The  same  change  occurs,  but 
to  a  lesB  marked  extent,  at  tlie  sagittal  suture  ;  one  or  other 
parietal  bone  becomes  slightly  depressed  beneath  its  fellow 
along  the  sagittal  suture.  The  goueral  effect  of  these  changes 
IB  also  seen  in  an  altered  shape  of  the  fa^tal  head ;  tlie 
ressure  of  the  girdle  of  contact  is  applied  in  the  plane  of 
e  Bub-oceipito-bregmatic  or  sub-oceipito-fi-ontal  diamel 
1  plane  therefore  becomes  somewhat  compressed, 
oensatory  elon^tion  occurs  in  the  plane  at  right-angl 
—i.e.  the  occipi  to -mental  plane.    The  head  couseijueal 
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becomes  lengthened  iu  its  occipito-mentnl  diameter  (occipital 
tuberosity  to  point  of  chin)  and  shortened  in  its  sub-occijjito- 
froiitftl  diameter  (tig.  121).  The  effect  of  moulding  in  occipito- 
posterior  positions  is  described  on  page  '240.  The  degree  of 
moulding  met  with  is  proportional  to  the  pressure  to  which 
the  head  is  subjected  during  labour ;  in  the  case  of  an  over- 
sized head  or  an  undersized  pelvis  extreme  moulding  of  this 
type  may  occur  (fig.  122). 

The  pressure  of  the  girdle  of  contact  upon  the  head  also 
indirectly  produces  changes  in  the  scalp.  As  the  head  is 
driven  down,  and  the  passages  dilate,  the  part  of  the  scalp 
lying  in  the  centre  of  the  birth-canal  is  free  from  pressure, 
while  the  part  immediately  above  and  around  it  is  hrmly 
compressed  by  contact  with  the  maternal  tissues.  From 
interference  with  venous  retui"n  effusion  of  serous  fluid  into 
the  subcutaneous  cellular  tissue  takes  place  ujKm  the  e^iHised 
area  of  the  scalp,  forming  a  swelling  known  as  the  caput 
succcdaneum.  It  is  clear  that  this  change  will  occur  at  the 
end  of  the  first  and  during  the  second  stages  of  labour ;  it  is 
seldom  met  with  until  after  the  membranes  have  ruptured. 
In  iho  Jirst  position  of  the  vertex  the  right  parietal  bone  lies 
in  front  of  and  below  the  left,  and,  owing  to  the  flexed  position 
of  the  head,  the  posterior  end  of 
the  bone  lies  at  a  lower  level 
than  the  anterior.  The  exposed 
area  therefore  corresponds  to  the 
posterior  end  of  the  right  parietal 
bone,  close  to  the  sagittal  suture 
(fig.  123),  and  in  this  jxtsitLon 
the  caput  usually  forms.  The 
size  of  the  caput  is  proportional 
to  the  degree  of  compression  — 
which  again  de^iends  upon  the 
relation  in  size  of  the  head  and 
the  i»elvis— and  tti  the  leugth  of 
lime  wbii-h  elapses  between  rup- 
ture of  the  membranes  and  ex- 
polsion  of  the  ht«id.  The  presence  of  a  large  caput  upon  the 
'nborn  head  is  therefore  an  important  sign  of  obstruction  in 
»nr.  The  side  of  the  head  upon  which  the  c^put  is  formed 
eods  upon  position ;  its  exact  place  upon  the  parietal  bone 
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ilependti  upon  the  degree  of  Jlexion  of  the  head.  In  first  and 
fourth  positions  it  is  oti  the  right  parietal ;  in  second  and  third 
l)ositions  upon  the  left ;  when  the  head  is  fully  flexed  it  is 
pUiced  far  back,  close  to  or  overlapping  the  posterior  fontanelle ; 
when  the  head  is  incompletely  flexed  it  will  be  found  more 
anterior,  and  may  even  be  near  the  anterior  fontanelle.  The 
usual  location  of  the  caput  is  therefore  as  follows  : 


lat  positiai 
-ind      ., 
:ird        „ 


II'  end  of  light  paiicliil 
«  end  q[  left  |MirietoJ 
or  front  of  left  parieLal 
or  troai  ul  right  pariatnl 


I* 
: 
: 
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fiat  if  in  third  and  fourth  positions  the  head  is  well  flexed,  the 
caput  will  be  formed  nearer  the  ^Kiuterior  part  of  the  boue. 
If  after  internal  rotation  has  occurred  the  head  is  long 

I  delayed  on  the  pelvic  floor,  a  caput  will  form  upon  the  part 
of  the  scalp  which  presents  at  the  vulva — i.e.  the  region  of  the 
occipital  bone  near  the  posterior  fontanelle.  This  is  sometimes 
Called  the  stcondanj  caput  succedaneura ;  its  place  is  the 
same  in  all  positions  of  the  vertex  when  forward  rotation  of 
the  occiput  occurs ;  it  will  be  found  upon  the  sinciput  in 
face-to-pubes  cases, 

It  will  l>e  seen  that  the  position  of   the  caput  and  the 

nature  of  the  moulding  are  useful  indications  of  the  position 

occupied  by  the  head  in  the  pelvic  cavity.    They  must  be 

noted  immediately  after  birth,  as  moulding  often  disappears 

^^in  a  few  hours,  and  the  caput  is  always  absorbed  in  from 

^Hiwenty-four  to  forty-eight  hours. 

Kno! 
^■nith 
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(II.)  dia- 


In  this  section  will  be  considered  (I.)  antiseptici 
[nosis  ;  (III.)  management. 

I.  Antiseptics.  —Every  case  of  labour  must  be  conducted 
Vnith  the  most  scrupulous  attention  to  surgical  cleanliness  on 
"the  part  of  all  who  are  in  attendance  upon  the  patient. 
Puerperal  infection  is  due  in  the  great  majority  of  instances 
to  the  introduction  of  pathogenic  organisms  into  the  genital 
canal ;  there  may  be  a  few  exceptions  to  this  rule,  but  they  do 
not  impair  its  general  force.  Under  ordinary  circumstances 
surgical  cleanliness  in  obstetric  work  cannot  be  attained  with- 
out the  free  use  of  antiseptics  ;  it  is  probable  that  '  aseptic ' 
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disinfect  the  vulva  as  fora  eurgieal  operation,  but  this  woald  be 
misunderstood  and  resented  in  private  practice.  In  every  case 
the  vulva  should  be  first  well  cleansed  with  soap  and  water,  then 
with  fresh  water,  and  finally  thoroughly  swabbed  with  an 
autlseptic  solution  ;  for  this  purpose  carbolic  acid  (1  in  40)  or 
one  of  the  coal-tar  products  such  as  lysol  or  izal  (1  in  160 — 
i.e.  ■^.  to  Oj.)  is  preferable  to  mercurial  solutions,  for  fre- 
quent swabbing  is  required  during  labour,  and  the  mercurial 
Bolutioiis  when  freely  used  cause  a  good  deal  of  irritation  of 
the  raucous  aurlaces.  Only  perfectly  clean  and  fresh  linen,  or 
clean  pads  of  absorbent  wool,  should  be  allowed,  after  the 
eiternal  genitals  have  been  disinfected,  to  come  in  contact 
with  them.  The  hands  and  forearms  of  the  medical  atten- 
dant and  the  nurse  should  first  be  scrubbed  for  five  minutes 
in  hot  water  and  soap  with  a  bailed  nail-brush  ;  then  the  soap 
linsed  off  in  fresh  hot  water,  and  the  hands  linally  immersed 
tor  two  to  three  minutes  in  a  solution  of  1-1,000  biniodide  or 
percbloride  of  mercury.  It  is  almost  superfiuoua  to  point  oui 
that  it  is  impossible  to  sterilise  the  hands  without  first  re- 
moving the  coat,  turnmg  the  shirt-sleeves  up  above  the 
elbows,  and  removing  rings  from  the  fingers.  If  the  band 
have  recently  been  infected  from  contact  with  a  septic  mid' 
wiferycaseora  suppurating  wound,  especial  care-must  betaken, 
for  it  is  well  known  that  skin  actually  infected  with  patliO' 
genie  organisms  is  extremely  difik'ult  to  sterilise,  and  the 
usual  process  should  he  repeated  two  or  three  times  to  ensure 
safety.  Under  these  circumstances  the  use  of  rubber  gloves, 
previously  boiled  for  ten  minutes,  forms  an  additional  safe- 
guard wliich  should  never  be  omitted.  If  the  precautions 
mentioned  above  are  taken,  the  routine  use  of  rubber  gloves 
in  all  cases  is  unnecessary,  and  their  cost  forms  an  obstacle 
to  their  general  adoption  in  all  classes  of  midwifery  practice. 
Bat  in  the  cases  of  patients  suffering  from  infectious  dis- 
charges, whether  of  specific  or  septic  origin,  sterilised  gloves 
should  be  worn  not  alone  in  the  patient's  interest,  but  also 
to  protect  the  hands  of  the  attendant  from  infection,  and 
thus  render  it  practicable  for  him  to  attend  other  cases  with 
safety. 

It  must  be  remembered  that  clothing  also  becomes  infected 
by  contact  with  septic  discharges,  and  possibly  also  by  ex- 
posure to  the  atmosphere  of  an  ill-ventilated  room  in  which 


a  septic  case  is  lying.  Therefore,  in  the  case  of  an  obstetric 
nurse  who  has  attended  a  sei>tic  case,  the  disinfection  of  her 
clothing  becomes  a  matter  of  the  greatest  importance,  and  il 
is  the  duty  of  the  medical  man  under  whom  she  works  to 
see  that  these  precautions  are  carried  out.  AH  washable 
articles  should  he  boiled  ;  others  should  be  Bent  to  the  local 
sanitary  authority,  by  whom  they  will  be  efficiently  disinfected 
by  heat.  What  is  requisite  for  the  nurse  is  also  requisite 
for  the  medical  attendant,  although  the  danger  in  his  case 
is  less  because  he  is  not  exposed  to  the  risk  of  contact  with 
septic  material  for  such  a  long  period  as  the  nurse.  A  com- 
plete change  of  clothing  and  repeated  disinfection  of  the 
hands  are,  however,  absolutely  necessary  before  passing  from 
a  case  of  infectious  fever,  of  puerperal  or  surgical  infection,  or 
of  suppuration  of  any  kind,  to  one  of  normal  labour.  If  these 
precautions  are  taken,  it  is  not  necessary  for  the  medical 
attendant  or  the  nurse  to  be  susj>ended  from  obstetric  work 
for  a  longer  period  than  is  required  for  the  due  performance 
of  the  various  steps  in  disinfection  ;  mere  abstinence  from 
work  and  lapse  of  time  (although  the  latter  may  diminish  the 
virulence  of  organisms  deposited  u])on  skin  or  clothing)  are 
not  disinfecting  agents ;  they  cannot  be  relied  upon  alone, 
and  if  other  methods  are  efficiently  practised  they  are  un- 
necessary. 

In  making  a  vaginal  examination  of  a  parturient  or  lying- 
in  woman,   the  medical  attendant  should  first  disinfect   his 
lown  bands  and  then  the  vulva  of  the  patient,  if  no  nurse 
B  present  to  do  this.      The  hands  are  then  again  immersed 
It  the  antiseptic  solution,  and,  while  the  fingers  of  the  left 

nd  separate  the  labia,  the  index  and  middle  fingers  of  the 
[ght  hand  are  carefully  passed  into  the  vagma,  avoiding  all 
ipntact   with    the   vulval    hair,    the    patient's    clothing,    or 

l-clothes.  In  making  the  examination  the  hands  should  be 

1  dripping  wet  with  the  antiseptic  solution;  no  unguent 

lary,  for  the  wet  fingers  will  not  cause  the  patient  the 

ut  discomfort,  and  it  is  well  known  that  the  so-called  anti- 

iptic  tmgueuts  possess  no  bactericidal  proj)ertie8,  and  may 
tfrea  be  a  source  of  danger,  for  in  some  of  them  bacteria  in  a 
Uviog  Btate  may  exist  for  a  long  time.  When  it  is  necessary 
to  repeat  the  examination  the  hands  must  again  be  dis- 
IDiected,  and  the  vulva  swabbed  with  the  antiseptic  eolution. 
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Of  the  many  antiseptie  subatancea  employed  in  surgery, 

ftiere  is  a  general  conaensua  of  opinion  that  the  mercurial 

''saltaare  the  moat  reliable  for  the  diginfection  ot  the  akin. 

Biniodide  ia  preferable  to  perchtoride  of  mercury,  because  it  ia 

a  slightly  more  powerful  germicide,  does  not  roughen  the  skin 

^hen  frequently  uaed,  and  does  not  coagulate  albumen,  nor 

rrode  steel  instruments.     The  bactericidal  action  of  a  solu- 

ion  of  biniodide  of  mercury  ia  inereaaed  by  an  admixture 

t  alcohol  in  the  proportion  of  three  parts  of  water  to  one  of 

letbylated  spirit.    Rubber,  glass,  or  metal  instruments  should 

e  sterilised  by  boiling. 

The  question  of  vaginal  douching  will  be  most  conveniently 

Considered  when  dealing  with  the  puerperium  (p.  400).  but  it 

lay  be  stated  here  that  douching  ia  unnecesaary  before  or 

during  labour  in  a  normal  case  when  the  vaginal  canal  is 

healthy.     When  the  membranes  rupture,  and  again  when  the 

body  of  the  child  escapes,  the  passages  are  flushed  from  above 

with  a  large  quantity  ot  sterile  fluid  (the  liquor  amnii),  which 

serves  all  the  mechanical  purposes  of  a  douche  and  has  none 

of  its  attendant  risks.     Sometimes  the  amniotic  sac  becomes 

infected  during  labour,  usually  after,  but  sometimes  before, 

rapture  of  the  membranea,  and  then  of  course  this  advantage 

ia  lost,  and  if  the  condition  ia  recognised  douching  should  be 

employed.      The  presence  of  a   purulent   or   muco-purulent 

vaginal   discharge   also   indicates  the   necesaity   for   careful 

douching   during   labour  ;    the   best   antiaeptica  under   auch 

circumstances    are    lysol    1-240   or    biniodide   of    mercury 

1-4.000. 

II.  Diagnosis. — The  first  examination  of  a  woman  in 
labour  should  be  directed  to  the  recognition  of  the  three 
following  points,  which  are  ot  great  practical  importance : 
(1)  the  presentation  and  position  ;  (2)  the  relation  between 
the  size  of  the  fa-tal  head  and  that  of  the  pelvis ;  (3)  the 
presence  of  the  ftptal  heart-sounds.  These  matters  must  be 
settled  at  the  Ijeginniug  of  labour,  and  accordingly  the  exami- 
IBtion  should  be  made  aa  early  in  labour  as  possible,  unless 
be  medical  attendant  has  taken  the  precaution,  advised  on 
9  72,  of  making  the  diagnosis  of  these  points  during  the 
litter  weeks  of  pregnancy.  Only  by  this  method  can  causes 
"I  obstruction  he  recognised  in  time  to  avoid  the  serious 
laternal  and  foetal  dangers  to  which  they  give  rise  when  theii' 
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preBence  is  not  detected  until  labom-  is  advanced.     Both  abdo- 
minal  and  vaginal  examination  will  be  requii'ed. 

Abdo'nii7tal  PaipaiioH. ^Nearly  all  the  information  re- 
quired at  this  stage  can  be  obtained  by  examination  of  the 
abdomen  ;  no  risk  or  discomfort  to  the  patient  is  involved  in 
it,  and  it  may  accordingly  be  freely  employed.  A  certain 
amount  of  skill,  which  can  only  be  attained  by  practice,  is 
required,  and  the  details  of  palpation  are  much  more  readily 
learned  during  pregnancy,  when  the  uterus  is  quiet,  than 
during  labour,  vhon  it  is  actively  contracting ,  the  student 


should  therefore  miss  no  opportunity  of  practising  this  methoc 
during  the  latter  weeks  of  pregnancy. 

The  patient  should  lie  upon  her  back  with  the  shoulders 
slightly  raised,  the  knees  alightly  bent,  and  the  abdomen  com- 
pletely uncovered.  The  hands  should  be  warm,  and  should 
be  used  with  gentleness  ;  if  labour  is  actually  in  progress, 
the  manipnlations  should  be  suspended  during  the  pains. 
The  level  of  the  fundus  should  first  be  not«d  :  it  will  usually 
be  found  about  half-way  between  the  umbilicus  and  the  tip 
of  the  ensiform  cartilage  (fig.  125).  The  parts  of  the  foetus 
which  can  Ire  recognised  Ijy  palpation  are  the  head,  the  breech- 
the  back,  the  anterior  shoulder,  and  the  folded  limbs  lying 
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npon  the  ventral  aspect.  In  normal  labour  the  head  liea  in  the 
lower  uterine  segment  and  the  breech  at  the  fundua,  and  this 
is  the  only  arrangement  with  which  we  are  here  concerned. 
The  lower  pole  of  the  fcetus  should  first  be  palpated  by  placing 
the  hands  dat  upon  the  lower  part  of  the  abdomen,  in  the 
position  shown  in  fig.  126 ;  the  finger-tips  are  then  directed 
downwards  and  inwards  and  steady  pressure  made  so  as  to 


force  them  towards  the  pelvic  brim,  and  at  the  same  time 
approximate  them  to  one  another.  This  is  called  the  first 
pelvic  grip,  and  by  it  the  lower  pole  of  the  frstus  may  be 
grasped  between  the  two  hands  and  its  characters  made 
out.  The  head  can  be  distinguished  from  the  breech  by  the 
following  points :  it  is  harder  than  the  breech,  better  defined 
in  outline,  and  is  separated  from  the  trunk  by  a  groove  corre- 
sponding to  the  neck ;  by  firmly  drawing  the  fingers  upwards 
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from  the  head  to  the  trunk  the  presence  of  this  groove  can 
usually  be  determined.  In  a  primipara,  the  head,  at  the  com- 
mencement of  labour,  lies  at  a  lower  level  than  in  a  multipara, 
and  it  is  therefore  less  easily  reached  by  abdominal  palpation. 
In  a  multipara  the  head  usually  lies  above  the  level  o[  the 
plane  of- the  brim  at  this  stage  of  labour,  and  accordingly  it 
can  be  more  easily  grasped.  The  head  may  then  be  better 
felt  by  the  second  pelvic  grip^  in  which  the  ulnar  margin  of 
the  hand  is  placed  upon  the  pubes,  and  the  thumb  and  fingers 


Fio.  127. — Abdominal  Palpation.    The  Second  Pelvic  Orip. 


spread  so  as  to  include  the  head  between  them  (fig.  127).  It 
will  be  evident  that  the  second  pelvic  grip  will  be  more  useful 
when  the  head  is  high,  the  first  pelvic  grip  when  the  head 
is  low.  In  the  former  case  the  head  can  be  readily  moved 
from  side  to  side ;  in  the  latter  case,  as  it  lies  in  the  pelvic 
brim,  it  is  almost  immovable. 

The  fundus  of  the  uterus  is  next  palpated  with  the  two 
hands  laid  flat  ui)on  it ;  the  breech  in  this  position  will  be 
felt  to  be  larger,  softer,  and  more  irregular  in  outline  than 
the  head ;  one  buttock  can  often  be  felt  as  a  distinct  rounded 
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romiQence,  with  small  parts  moving  spontaneously  (feet) 
Bide  it :  the  buttock  may  ako  be  felt  to  rotiite. 
The  front  and  sides  of  the  uterus  are  to  be  next  palpated 
in  order  to  locate  the  back  and  the  limbs  (fig.  12H).  It 
will  be  remembered  that  the  head  engages  in  one  or  other 
oblique  diameter  of  the  brim  ;  in  the  first  and  second  posi- 
tions a  large  area  oE  the  back  is  accessible ;  in  the  third  and 
fourth  positions,  however,  only  a  small  part  of  the  back  is 
Bssible,  while  the  limbs  will  he  readily  felt  (figs.  104  to 
IT).     In  anterior  positions  the  back  will  therefore  form  an 


Fio.  128. — ABDOMritAi.  P*:, 


^Bttensive  smooth  rounded  surface,  occupying  the  greater  part 
^Kf  the  uterine  area  which  is  accessihle  to  palpation ;  at  one 
^ninde  or  the  other  of  the  uterus  small  rounded  prominences 
corresponding  to  the  folded  limbs  will  be  felt ;  they  may  be 
observed  to  move  spontaneously.  In  posterior  positions,  on 
the  other  hand,  the  smooth  area  of  the  back  will  be  missed, 
while  the  limbs  will  be  readily  felt  over  the  greater  part  of 
the  front  of  the  uterus. 

tThe  position  of  the  anterior  shoulder  should  also  be 
Ught.  It  forms  a  comparatively  well-marked  prominence 
little  above  the  head,  and  will  be  found  to  the  right  of 
e  middle  line  in  second  and  third  positions,  to  the  left  in 
, 
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third  and  fourth  positions ;  it  is  nearer  the  middle  line 
anterior  than  in  posterior  positions  (figs.  104  to  107). 

It  will  now  be  apparent  that  it  is  possible  to  make  a  a 
plete  diagnosis  of  presentation  and  position  from  abdomi 
palpation  alone.  Thus  the  head  is  in  the  pelvic  brim — vet 
presentation ;  the  back  is  readily  felt— anterior  (first  or  seco 
position ;  in  addition,  the  limbs  are  to  the  right,  the  antei 


Fig.  129. — The  Points  of  Maximum  Intensity  of  the  F<i 
Heart-sounds  in  Vertex  and  Breech  Presentatioks. 

y  3  vertex  preiwiitation.    B  =  brp(H>li  preoeiitAtion. 


shoulder  to  the  left  of  the  middle  Mne^first  position 
back  cannot  be  located,  but  the  limbs  are  readily  felt — ■ 
{third  or  fourth)  position  ;  in  addition,  the  anterior 
is  to  the  right  of  the  middle  line  —third  position. 

Auscultation  of  the  foetal  heart  also  yields  vi 
formation  in  diagnosis  ;  not  only  does  it  indicate  pi 
and  position  by  the  locality  over  which  it  is  audible 
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ifird  it  also  proves  that  the  fcetns  is  living,  while  by  the 
Ganges  which  it  undergoes  during  labour  timely  warning  of 
*  ilanger  to  ihe  fntua  miiy  1)6  given. 

The  [(vtal  heart-soimds  can  best  be  heard  by  using  a 
single  wooden  etethoBcope  and  pressing  it  firmly  against 
the  abdominal  wall  over  the  back  of  the  fcetus.  The  area 
of  the  ftptal  b«ek  over  which  the  heart-sounds  are  beard  is 
the  scapular  region.  The  position  occupied  by  this  area  in 
relation  to  the  mother's  abdominal  wall  varies  with  both  pre- 
sentation and  position  {see  figs.  104  and  148),  and  the  stetho- 
scope must  be  moved  from  place  to  place  until  the  point  of 
jrtaximitm  intensit;/  of  the  sounds  has  been  located.  In  the 
first  and  second  positions  of  the  vertex  the  heart-sounds  are 
heard  best  at  a  point  about  midway  between  the  umbilicus 
find  the  anterior  superior  iliac  spine— on  the  left  in  the  first 
position,  on  the  right  in  the  second  {fig.  129).  In  the  third 
and  fourth  positions  they  are  best  heard  at  a  slightly  higher 
level,  but  further  away  from  the  middle  line  towards  the  flank 
—on  the  right  in  the  third  position,  on  the  left  in  the  fourth. 
When  palpation  fails  to  settle  the  diagnosis  of  position,  it  is 
clear  that  valuable  aid  can  be  obtained  by  localising  the  point 
of  maximum  intensity  of  the  fu'tal  heart-sounds.  The  rate  of 
the  fcetal  heart-sounds  at  term  varies  from  one  hundred  and 
twenty  to  one  hundred  and  forty  per  minute ;  sex  has  no 
ilefinite  influence  upon  the  rate,  but  the  size  of  the  fcetus  has, 
and  it  has  been  found  that  a  large  child  has  usually  a  slower 
heart-beat  than  a  small  one.  The  ftetal  heart-rate  is  slowed 
during  the  uterine  contractions,  but  (juickly  recovers  when 
they  pass  off.  Progressive  slowing  of  the  rate  during  pro- 
longed labour  indicates  that  the  fcetus  is  sufTering  from  the 
effects  of  pressure,  and  forms  an  indication  for  rapid  ter- 
_  minntion  of  lalwur.  Undue  rapidity  is  also  an  unfavourable 
If  the  rate  falls  below  one  hundred  or  rises  above  one 
ndred  and  fifty,  danger  to  the  child  is  ceitain.  It  is 
•ordingly  of  importance  to  count  as  well  as  to  locate  the 
pttal  heart- sounds. 

Vaginal  Examination. — This  method  must  he  employed  as 

e  as  possihle  during  labour,  owing  to  the  attendant  risks 

of   infection.       Nearly    all  the   information  required  can  be 

obtuine<I,  as  we  have  seen,  by  abdominal  examination  alone, 

^^nd  in  normal  labour  vaginal  esnniination  for  diagnosis  is  often 


imnecesBary.  It  may,  however,  be  required  to  determine  the 
onset  of  laliour,  or  to  watch  the  process  of  dilatation  of  the 
cervix. 

For  a  vaginal  examination  during  labour  the  Britii 
practice  is  to  place  the  patient  upon  her  left  side  in 
semi-prone  (Sims's)  position,  and  in  this  position  women 
are  ueunlly  delivered  (fig.  ISO),  Modifications  of  thie 
postnre  are  required  under  special  circumstances  which  will 
he  afterwards  indicated.  In  the  caRe  of  a  primigravida  the 
head  will  he  found  on  vaginal  examination  at  the  onset  of 
labour,  to  be  lying  low  enough  in  the  pelvis  for  the  finger 
to  reach  it  readily,  and  to  make  cut  its  loitndfd  oullirts  a 


hard  Bolid  consistence.  Its  greatest  circumference  still  iMl 
above  the  brim,  and  it  can  be  pushed  upwards  by  firm  prt 
sure  from  below :  it  is  then  said  to  be  engaged  in  the  bri 
In  the  case  of  a  multipara  the  head  will  be  at  a  higher  lev< 
often  entirely  above  the  brim,  and  therefore  not  engaged. 
follows  that  while  on  abdominal  examination  the  head  is  more 
easily  palpated  in  a  muUipara  than  in  a  primigravida,  on 
vaginal  examination  the  eonvei-ae  is  the  case.  Where  in  a 
primigravida  ihe  head  is  not  engaged  at  the  onset  of  labour, 
enme  cause  of  obstruction  should  be  suspected  and  sought  for. 
While  the  cervix  is  undilated  and  the  membranes  are 
ouniptured,  the  sutures  and  fontanelles  cannot  be  distinctly 


VAGINAL   EXAMINATION 


229 


\ 


felt,  and  great  care  must  be  exerciBed  in  avoiding  aucideutai 
rupture  of  the  bag  of  waters.  Diagnosis  of  position  by 
vaginal  examination  must  usually  be  postponed  until  the 
second  stage,  when  the  necessary  particulars  can  be  made  out 
without  ditticulty.  In  the  Jirst  position  the  posterior  fonta- 
nelle  will  be  felt  in  the  left  anterior  quadrant  of  the  pelvis ; 
the  sagittal  suture  runs  backwards  and  to  the  right  in  the 
line  of  the  right  oblique  diameter,  and  the  anterior  fontanelle 
16  out  of  reach  (figs,  131,  a,  and  110).     When  internal  rotation 
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has  occurred,  the  posterior  fontanelle  will  be  found  in  the  middle 
line  anteriorly.  The  disposition  of  the  sutures  and  fontanelles 
in  the  second  position  is  shown  in  fig.  131,  b.  In  the  case  of 
the  posterior  positions,  the  degree  of  flexion  present  iuHuences 
the  disposition  of  the  sutures  and  fontanelles  to  a  considerable 

I  extent ;  when  the  head  is  flexed,  the  posterior  fontanelle  can 
he  felt  in  one  or  other  posterior  quadrant  of  the  pelvis,  the 
anterior  fontanelle  being  out  of  reach  (tig,  13'2,  (/).  If,  how- 
ever, flexion  is  delicient,  the  anterior  funtiiuellu  comes  within 
reach  and  can  be  felt  in  the  anterior  quadrant  of  the  pelvis, 
while  the  posterior  foutuDetle  can  barely  be  reached  at  all 
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(fig.  1S2,  b).  Sometimes  difficulty  arisea  in  the  second  stage 
owing  to  the  formation  of  a  large  caput  succedanenm  which 
obscurra  the  sutures  and  fontanelles.    The    best  guide  to 
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position  then  is  the  ear,  which  can  easily  be  reached  when, 
the  head  is  low  ;  the  curve  of  the  helix  is  towards  the  occiput- 

III.  Management  of  the  First  Stage.— There  is  littlo 
for  the  medical  attendant  to  do  during  this  stage  after  ths 
diagnosis  has  been  satisfactorily  made ;  a  skilled  nurse  is 
i]uite  as  well  able  to  attend  to  the  patient's  wants  and  watch 
the  course  of  labour  as  a  quali&ed  medical  practitioner.  A 
single  vaginal  examination  for  diagnostic  purposes  at  this 
period  should  be  enough  ;  any  succeeding  examination  made 
to  watch  the  process  of  the  stage  of  dilatation  should  be  con- 
ducted with  strict  and  conscientious  antiseptic  precautions. 

During  this  stage  the  patient  may  be  allowed  to  walk 
iilMut  or  sit,  or  assume  any  pmition  in  which  she  is  for  the 
time  easy.  An  enema  should  he  given  as  soon  as  labour  has 
definitely  begun,  to  ensure  the  rectum  being  empty  at  the 
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time  of  delivery  ;  and  evacmition  of  the  bladder  from  time  to 
time  should  be  secured,  either  spontaneously  or  by  the  use  of 
the  catheter  if  necessary.  Fluid  nourishment  can  be  given 
freely  if  tlie  patient  is  not  sick  ;  vomiting  at  this  stage  is 
neither  unusuul  nor  of  serious  import. 

As  soon  as  the  membranes  rupture,  whether  at  the  end 
of  this  stage  or  prematurely,  an  examination  should  at  once 
be  made  in  case  prolapse  of  the  cord  may  have  occurred 
(seep.  280).  The  disposition  of  the  sutures  and  fontanelles 
can  DOW  be  made  oat  with  comparative  ease.  The  transition 
from  the  first  to  the  second  stage  is  marked  by  a  change  in 
the  condition  of  the  patient  and  in  the  character  of  the  pains, 
which  has  been  already  described.  In  a  normal  labour  pro- 
ceeding without  undue  delay,  two  vaginal  examinations,  one 
at  the  first  visit  and  one  after  rupture  of  the  membranes, 
are  all  that  is  required. 

Apart  from  the  slightly  blood-stained  'show"  at  the  com- 
mencement of  labour,  there  is  no  hemorrhage  during  the  first 
stage  in  a  normal  case.  No  ansisthetics  or  sedatives  should 
be  given  when  this  stage  is  running  a  normal  course. 

Management  of  the  Second  Stag;e. — During  this  stage 
the  patient  must  lie  down  ;  the  medical  attendant  cannot 
leave  her  except  tor  a  very  short  time,  and  he  should  even 
then  remain  within  easy  call.  The  pains  of  this  stage  are 
severe,  and  the  voluntary  efforts  of  the  accessory  muscles 
exhausting;  an  aniesthetic  will  probably  be  demanded  by  the 
{tatient,  and  may  be  safely  administered.  Surgical  aniesthesia 
is  nut  required  except  at  the  time  of  actual  dehvery,  when 
the  head  is  emerging  from  the  vulva  ;  the  pains  then  become 
very  severe,  and  are  accompanied  by  violent  straining  which 
may  do  harm.  Partial  anaesthesia  may,  however,  be  main- 
tained during  the  greater  part  of  this  stage  without  injury 
to  the  patient  or  the  fcetus ;  it  is  best  carried  out  by  the 
administration  of  chloroform  by  the  open  method  upon  a 
handkerchief  or  a  daunel  mask.  If  an  inhaler  is  preferred, 
that  of  Junker  is  the  safest  and  most  convenient.  Chloro- 
form should  bo  given  only  during  the  pains  ;  in  this  way 
sufficient  will  be  taken  to  relieve  the  patient's  suffering  and 
3  her  to  sleep  during  the  intervals.  While  no  harm  ever 
comes  from  giving  chloroform  for  a  considerable  time  in  this 
manner,  it  should  be  remembered  that  complete  amesthesia, 


when  prolonged,  may  lead  to  uterine  inertia  and  troablesome 
post- par  turn  hiemorrhage. 

It  is  unnecessary  to  make  vaginal  examinations  to  watch 
the  descent  of  the  head,  for  the  appearances  described  on 
page  170  will  indicate  when  the  head  has  reached  the  vulva. 
The  work  of  the  medical  attendant  may  now  be  said  lo  begin  ; 
his  duty  being  to  control  the  passage  of  the  head  and  body  of 
the  fcptus  througli  the  vulva,  and  as  far  as  possible  to  avoid 
injury  to  the  pelvic  floor.  In  this  country  women  are  usually 
delivered  lying  upon  the  left  side,  with  the  thighs  partly  flexed 
and  the  knees  held  apart  by  an  assistant. 

Time  should  be  allowed  for  the  actual  expulsion  of  the 

bead,  especially  in  the  case  uf  a  primipara.  or  whenever  the 

perineal  body  appears  to  be  unusually  resistant.     The  patient 

should  be  directed  not  to  '  bear  down '  or  hold  ber  breath  ;  if 

she  can  be  taught  to  breathe  in  rapid  shallow  respirations  of 

100-120  to  a  minute,  straining  will  be  entirely  eliminated. 

If  the  pains  are  very  strong  and  frequent,  the  administration 

of   chloroform  should  be  pushed  so  as  to  produce  surgical 

anaesthesia.     It  is  usual  to  speak  of  the  process  of  assisting 

the  delivery  of  the  head  as  '  supporting  the  perineum.'     This 

expression  is  unfortunate,    for   attention   should   be   mainly 

directed,  not  to  the  perineum,  but  to  the  head ;  no  amount 

of  support  applied  to  the  jwrineum  will  prevent  a  threatening 

""   leration  mileas  the  movements  of  the  head  can  be  properly 

The  object  in  view  is  to  deliver  the  occiput  first, 

1  to  prevent  extension  of  the  head  from  taking  place  until 

l.fihe  bi-parietal  diameter  is  free  from  the  vulva.     This  implies 

■ihat  the  natural  tendency  to  extension  of  the  head  {seep.  212) 

llnust  be  resisted  up  to  a  certain  point.     By  making  pressure 

rnpon   the   stretched  perineum   with  the  palm  of  the   hand, 

and  at  the  same  time  allowing  the  occiput  to  protrude  beneath 

the  symphysis,  the  head  will  be  kept  from  extending  until  the 

wide  posterior  part  (bi-parietal  diameter)  has  escaped.     The 

head  may  then  be  allowed  gently  to  extend  at  the  end  of 

pain,  the   face   and   chin  being  slowly   levered    over   the 

rineum  during  an  interval.    This  method  has  a  definite 

jchanical  advantage.    If  the  head  does  not  extend  until  the 

I  eminences  are  free,  extension  brings  successively  the 

b-occi  pi  to -bregma  tic,  sub-oceipito-frontal,  and  sub-occipito- 

ntol  diameters  (.each  meaBuring  about  three  and  three- 
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B^uarter  inches)  throu-b  the  antero-poBterior  diameter  of 
outlet  (fig.  133).     If,  however,  the  head  should  estend 

'  before  this,  the  occipi to-frontal  (Four  and  a-balf  inches)  or  the 
occipi to- mental  (five  inches)  diameters  must  pass  through  the 
outlet,  or,  it  not  these,  then  certain  intermediate  diameters 
necessarily  longer  than  the  sub-occipito-bregmatiu  and  sub- 
occipito-frontal.  It  will  thus  be  seeu  that  the  important  point 
is  not  the  support  given  to  the  peiineum,  but   the   attitude 

I  of  the  head  when  eacapmg  fiom  the  vuKa      In  spite  of  all 
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precaationB  a  certain  amount  of  laceration  almost  always 
occors  in  a  prtmtpara,  and  even  when  the  perineal  body  seems 
intact  externally  there  may  be  considerable  laceration  of  the 
lower  part  of  the  posterior  vaginal  wall. 

After  the  expulsion  of  the  head  has  taken  plasa,  a  pause 
the  uterine  contractions  occurs.  The  child's  eyes  should 
be  wiped  with  pledgets  of  cotton-wool  snaked  in  boric 
ition,  and  if  the  cord  encircles  the  neck  it  should  be  pulled 
over  the  occiput  and  fread.  If  the  pause  iw  a  long  one,  the 
face  will  become  cyanosed  from  the  pressure  6\erted  upon  the 
neck  by  the  vulva.     As  soon  as  the  uterus  contracts  ag-iio, 
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the  movement  of  external  rotation  will  be  observed,  and  when 
the  bis-acromial  diameter  has  entered  the  antero-poeterior 
of  the  outlet,  delivery  of  the  body  may  be  assisted  by  drawing 
the  he>\d  gc  II  tlj/  forwards  round  the  symphysis  and  making 
pressure  with  the  other  hand  upon  the  nterine  fundus.  In 
case  of  difficulty  the  index  finger  may  be  hooked  into  the  axilla 
of  the  posterior  shoulder,  and  traction  thus  miide  upon  the 
trunk,  in  the  axis  of  the  pelvic  outlet.  In  order  to  secure 
proper  retraction  of  the  uterus,  the  hand  must  not  leave  the 
f  undua  during  the  delivery  of  the  body  of  the  child,  if  the  body 
is  delivered  by  traction. 

Management  of  the  Third  Stage.  —The  labour  has  now 
entered  upon  the  third  Htage;  the  attention  of  the  medical 
attendant  will  be  given  to  the  condition  of  the  uterus,  while 
the  nurse  ligatures  and  divides  the  uord.  This  apparently 
trivial  procedure  should  be  carried  out  with  due  antiseptic 
precautions,  the  ligatures  and  scissors  being  boiled  before  use, 
and  the  hands  properly  disinfected  ;  it  is  of  great  importance 
in  the  prevention  of  umbilical  sepsis  in  the  new-born  child. 
The  cord  should  not  be  divided  until  the  child  has  cried 
loudly,  respiration  is  properly  established,  and  the  pulsation 
has  nearly  ceased.  The  child  is  then  wrapped  up  in  blankets 
and  removed.  The  perineum  should  next  be  examined  to 
note  the  degree  of  laceration,  if  any,  which  has  occurred,  and 
in  so  doing  the  vulva  should  be  opened  up  with  clean  fingers, 
so  as  to  bring  the  posterior  vaginal  wall  iuto  view  (see  p.  539). 
The  patient  should  now  lie  ujKtn  her  back,  for  in  that  position 
the  uterus  can  be  controlled  much  more  easily  and  effectually 
than  in  the  side  position.  Nothing  should  be  done  except 
gently  to  massage  the  uterus  until  it  is  perceived  by  the  signs 
described  on  page  171  that  the  placenta  has  lieen  eii>elled 
from  it.  Here  again  a  vaginal  examination  is  unnecessary,  for 
the  placenta  can  usually  be  delivered  by  a  voluntary  l>earing- 
down  effort  on  the  part  of  the  patient,  aided  by  the  medical 
attendant  grasping  the  uterus  and  pushing  it  downwards  and 
backwards  in  the  axis  of  the  pelvic  brim.  When  it  is  certain 
that  the  placenta  has  left  the  uterus,  pressure  upon  the  fundus 
may  be  aided  by  {gentle  traction  upon  the  umbilical  cord  ;  this 
must  never  be  done,  however,  while  the  placenta  remains 
altaohtHl  to  tho  uterus.  When  the  placenta  appears  at  the 
Volva,  it  should  be  received  in  the  hands  and  rotated  \ 
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I  to  twist  the  membranes  which  follow  it  into  a  rope,  which 
tdaally  comes  to  an  end  and  slips  out  without  nny  traction 
having  been  made  (fig.  134).  Tn  this  way  tearing  o[  the 
membranes,  leading  to  retention  of  a  portion  in  the  uterus,  is 
avoided. 

If  after  waiting  for  at  leaat  an  hum-  it  is  found  that 
the  placenta  still  remains  in  tho  uterus,  an  attempt  may 
then  be  made  to  effect  its  expulsion  by  the  manipulation 
of  Crede,  often  called  '  expression  of  the  plftcenta,"  This 
consists  in  gently  rubbing  the  uterus  eo  as  to  bring  about 
a  firm  contraction,  and  then  compressing  it  strongly  in  the 
lap  of  one  or  both  hands,  at  the  same  time  pressing  the 
whole  organ  downwards  and  backwards  into  the  pelvic  cavity 
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(fig,  185).    The  partially  detached  placenta  can   in  this  way 

I  often  be  squeezed  out  of  the  uterus,  but  certaiu  disadvantages 
klways  attend  this  manceuvre  —viz,  (1)  portions  of  the  placenta 
Ind  of  the  membranes  may  be  left  attached  to  the  uterine  wall, 
being  torn  away  from  the  bulk  of  the  after-birth ;  (-2)  if  the 
pterus  is  thus  compressed  during  relaxation,  the  process  of 
Inversion  may  be  started  (see  p.  S45).  It  must  therefore  be 
idearly  understood  that  the  Crod^  method  is  not  to  be  employed 
merely  to  save  time,  but  only  in  cases  where  the  spontaneous 
separation  of  the  placenta  is  unduly  delayed.     With  the  aid 

I  of  aniesthesia,  the  placenta  can  oftau  be  delivered  by  this 
method,  although  it  may  have  proved  unsucct^ssful  without 
witDSthesia,  but  the  risk  of  retention  of  a  portion  of  the  after- 
inrth  is  naturally  greater. 
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Prolungiitkiii  of  lliu  tliirtl  aiaae,  il  not  iicoompanitxl  1 
conaiderabln  haimorrhiigo,  in  not  of  itself  diBiidviintageoiin 
the  iMitient.     There  in   theroforo  no  need  lor  hurry,  urid 
niiinit  l)U  liornu  in  iniiid  Unit  natunil  Hujninktion  of  the  plncnnti 
in  much  to  ho  preferred  to  itn  iirtitii'ial  removiil,  and  in  worUl 
wiiiting  for. 

After  u  iiormitl  litboiir  vuginal  douching  m  unndcefiflaryM 
but  tbti  luirHe  should  thurouglily  8wabllie  vulvu  witli  ai 


Km.  ISO.— KsrBuaotr  ov  tiiii  rt.jtoKKTA.    (Amu  Cnini.) 

(teptic  itolution  (e.ij,  1 -2,000  biniodide  of  mercury),  and 
perineal  tearH  of  half  an  iiicli  or  mure  muttt  be  immediaU 
reiuiirod.     The  uteruo  Hliould  be  conlinuouHly  mnHHaged  fa| 
ten  to  llttUL^n  miiiuteH  uttur  tho  dolivury  of  the  uf  ler-birth,  am 
gently  hut  firmly  ^[lueoited  to  iinpol  any  Itlood-clut  that  i 
have  renmiued  within  it  (jig.  i:t(l).     I'ormHtiuice  of  hwmoi 
rhngu  at  IKIm  timo  iH  froi|uonlly  duu  to  tho  preaenog  uf  a  clfl 
In  tlio  uteruH,  and  whoti  thin  Imit  been  aquooaod  nat  tlu 
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bleeding  itnmediatety  ceases.  If  a  clot  is  allowed  to  rtimaiQ 
in  tbe  uterits,  altliough  hemorrhage  may  cease,  the  patient 
is  liable  to  (1)  severe  after-pains ;  (2)  delayed  involution ; 
(3)  saprfDmia.  Should  the  uterus  still  tend  to  become  flabby, 
a  doee  of  ergot  may  be  given,  either  by  the  mouth  in  the  form 
of  Uquid  estract  of  ergot  ^.,  or  preferably  by  deep  intra- 
mascular  injection  into  the  buttocks  in  the  form  of  injectio 
ergotinfe  hypodermica  (B.P.)  or  '  aseptic  ergot.'     This  drug  is 


1  Ekptv  thr  I'TBRrs 
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seldom  required  by  a  primipara,  but  there  is  no  objection  to 
its  routine  use  in  multiparn?.  Finally  an  abdominal  binder 
should  be  tirmly  applied,  and  a  pad  of  sterilised  abKorl>ent 
cotton  or  gamgee  tissue,  or  of  corrosive-subliniate  wool  placed 
over  tliB  vulva. 

Occipito-posterior  Positions  of  the  Vertex 

The  diagnosis  of  the  posterior  positions  of  the  vertex  has 
l»een  already  described  (p.  225).  The  meckaniim  differs  from 
that  of  tbe  anterior  poBitions  in  two  particulars— (1)  flexion  in 
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deficient  in  a  considerable  pro])ortion  ol  caees;  this  ib  due,  as 
already  explnineii,  («)  to  a  tendency  in   posterior  {xiBitions 
towards  extension  of   tlie  Kpine  and  therefore  of  the  head ; 
(i)  to  the  ohetacle  offered  by  the  pelvic  walls  to  the  descent  of 
the  occipital  end  of  the  head,  while  the  sincipital  end  is  Eree 
(p.  211} ;   (2)  the  movement  of  internal  rotation  ia  unfavour- 
ably influenced,  since  either  {a)  a  long  movement  of  forward 
rotation,  or  (i)   non-rotation,  or  (c)  backward  rotation  must 
occur.     If   flexion  is  good  and   the   head  and  pelvis  are  of 
normal   size,  the  occiput  will  rotate  forwards;    if,  however, 
flexion  is  deficient,  or  the  pains  are  feeble,  or  if  the  head  is 
pelvis    abnormally  small,  the  head 
will  either  remain  unrotated  or  the 
occiput  will  rotate  backwards  into 
the  sacral  hollow.     When  forward 
rotation  occurs  the  case  terminates 
in  the  same  way  as  an  anterior 
position  ;  but  when  non-rotation  or 
backward  rotation  occurs  serious 
difliculty  is  met  with  in  the  expul- 
sion of  the  head.     Fig.  187  shows 
that  in  the  latter  position  a  part  of 
the  ftetal  trunk  enters  the  pelvic 
cavity  along  with  the  head  and  the 
vagina    is    consequently  overdis- 
tended  ;  expulsion  of  the  present- 
ing part  is  thus  made  more  diffi- 
cult.    The  part  of  the  head  which 
in  this  case  first  presents  at   the 
f  vulva  is  the  region  of  the  anterior  fontanelle ;  the  oceipito- 
frontal  diameter  (four  and  a-half  inches)  is  therefore  engaged  in 
the  antero-poBterior  diameter  of  the  cavity.     The  forehead  first 
L  passes  out  beneath  the  symphysis  pubis ;  then  the  perineum 
1. stretches  and  the  occiput  slips  over  it ;  finally  the  face  passes 
[Onder  the  symphysiB,   and  thus  the    delivery   of   the    head 
I  completed  by  a  movement  of  extension.     It  will  be  seen 
lat  much  longer   diameters  of  the  fcetal  head  are  engaged 
1  when  the  occiput  is  anterior.     Further,  the  wide  po«- 
KJor    part    distends    the    perineum,    instead    of    emerging 
ween  the  labia,  and  the  risk  of  severe  laceration  ia  thus 
W^paeh  increased. 


I 
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The  chief  object  of  the  vianagement  of  labour  in  occipito- 
poBterior  poeitions  is  to  convert  the  case  into  an  occipito- 
anterior. If  the  opportunity  arises,  thia  should  be  done  by 
abdominal  manipuhition  liefore  labour,  and  in  the  case  of  a 
multipara  when  the  head  is  not  engaged  it  ic  comparatively 
easy.  The  whole  trunk  should  he  rotated  gently  with  the  two 
hands ;  the  change  in  the  position  of  the  anterior  shoulder  will 
indicate  the  amount  of  rotation  which  has  been  accomplished. 
The  amount  of  rotation  required  to  change  a  third  position 
into  a  second  is  not  gi-eal  (see  figs.  lO.'J  and  106).  After  labour 
has  commenced,  since  nine  out  of  every  ten  cases  end  in  forward 
rotation,  nothing  need  be  done  until  it  becomes  evident,  during 
the  second  stage,  that  the  occiput  will  not  come  forward.  The 
main  cause  of  non-rotation  forward  is  deficient  flexion,  and 
it  is  obvious  that  it  the  head  could  be  fully  flexed,  forward 
rotation  might  occur  spontaneously.  The  advice  often  given 
under  these  cireum  stances,  to  promote  flexion  either  by 
pushing  up  the  sinciput  with  the  fingers,  or  by  pulling  down 
Ibe  occiput  with  an  instrument  such  as  a  veetis  during  the 
pains,  although  theoretically  sound,  is  diSicult  to  carry  out 
effectaally.  It  is  almost  always  found  that  extension  recurs, 
the  reason  being  that  it  is  associated  with,  and  largely  depends 
npOQ,  extension  of  the  spine ;  and  the  former  probably  cannot 
be  corrected,  except  momentarily,  apart  from  the  latter.  If, 
in  a  third  vertex,  the  usual  right  obliquity  of  the  uterus  is 
exaggerated,  tiexion  may  l>e  to  some  extent  promoted  by  cor- 
recting the  obliquity.  This  can  be  done  by  placing  a  thickly 
folded  towel  to  the  right  of  the  uterus,  putting  on  a  tight 
binder,  and  keeping  the  patient  on  her  left  aide.  When  the 
head  reaches  the  iielvic  floor  with  the  occiput  still  posterior, 
and  there  is  no  sign  of  forward  rotation  occurring,  it  is  l)elter 
to  terminate  the  case  with  forceps,  first  rotating  both  the 
head  and  trunk  of  the  child  so  as  to  bring  the  back  to  the 
front. 

This  mantpuvre  is  not  always  easy  to  carry  out,  and  an 
antesthetic  must  be  given  in  all  cases.  The  position  of  the 
child  should  first  be  accurately  diagnosed,  and  the  anterior 
shoulder  localised.  With  the  patient  in  the  usual  side  posi- 
tion, the  right  hand  is  introduced  entirely  into  the  vagina 
BO  as  to  obtain  a  firm  grip  of  the  head.  The  left  hand  is  then 
employed  to  make  pressure  u[>on  the  anterior  shoulder,  pushing 
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it  up  to  the  middle  line  of  the  body,  while  the  head  in  the 
vagina  can  at  the  same  time  be  rotated  so  as  to  bring  the 
occiput  forward.  It  is  desirable  to  rotate  the  tmnby  for, 
unless  this  is  accomplished,  rotating  the  head  will  merely 
twist  the  neck  and  will  fail  to  reduce  permanently  the  occipito- 
posterior  position,  since  the  head  will  resume  its  normal  rela- 
tion to  the  trunk  as  soon  as  the  hand  is  removed  from  the 
vagina.  When,  however,  little  liquor  amnii  remains  in  the 
uterus,  rotation  of  the  trunk  is  almost  impossible,  and  it  is 
then  best  to  rotate  the  head  as  much  as  possible,  and,  while 
the  hand  keeps  it  in  its  corrected  position,  to  apply  the  forceps 
immediately,  before  the  head  can  return  to  its  faulty  position. 
The  non-rotated  or  imperfectly  rotated  head  can  usually  be 
delivered  with  forceps,  but  serious  lacerations  of  the  pelvic 
floor  involving  the  rectum  will  inevitably  occur  in  a  primipara  ; 
in  a  multipara  there  may  be  no  serious  injury  if  the  head 
and  the  pelvis  are  of  normal  size. 

The  moulding  of  the  foetal  head  in  occipito-posterior  posi- 
tions differs  somewhat  from  that  in  anterior  positions.  The 
compression  of  the  sub-occipito-bregmatic  plane  is  exaggerated, 
and  the  frontal  bones  are  more  markedly  displaced  beneath 
the  parietal  bones.  The  position  of  the  caput  has  been  already 
mentioned  (p.  217). 
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Part  IV 
ABNOKMAL   LABOUK 

In  this  section  the  following  conditions  will  be  considered  : 

(I.)  Abnormal  Presentations. 

Face  and  brow  presentations. 
Breech  or  pelvic  presentations. 
Transverse  or  shoulder  presentations. 
Twin  labour. 
Prolapse  of  the  cord  and  limbs. 

(II.)  Abnormal  Conditions  of  the  Maternal  Passages, 

(a)  The  bony  pelvis. 

Pelvic  contraction. 
Tumours  of  the  pelvic  bones. 

(6)  The  soft  parts. 

Ovarian  tumours. 
Uterine  tumours. 
Rigidity  of  the  cervix. 
Rigidity  of  the  pelvic  floor. 

(III.)  Abnormalities  in  the  Action  of  the  Uterus. 
Precipitate  labour. 
Uterine  inertia. 
Tonic  uterine  contraction. 
Premature  rupture  of  the  membranes. 

(IV.)  Obstructed  Labour. 

(V.)  Maternal  Injuries  in  Parturition. 
Rupture  of  the  uterus. 

„         „    „    cervix  and  vagina. 
,,         „    „    perineum  and  vulva. 
Hsematoma. 
Inversion  of  the  uterus, 

IG 
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(VI.)  Ante-partum  Hcemorrhage. 
(VIL)  Non-expuUion  of  the  Placenta. 
(VIII.)  Post'partum  Hamorrhage, 
(IX.)  Labour  complicated  by  Eclampsia, 

Face  Presentations 

Presentation  of  the  face  is  brought  aboat  by  complete 
extension  of  the  head  upon  the  spinal  column,  the  occiput 
resting  against  the  cervical  vertebrae,  and  the  chin  being 
widely  separated  from  the  chest-wall  (fig.  188).  It  occurs  in 
about  1  in  250  labours.  Little  is  known  of  the  conditions 
which  occasion  this  complete  extension  of  the  head,  but  it 
is  believed  that  the  following  may  be  either  essential  or 
contributory  causes : 

1.  Extreme  obliquity  of  the  uterus. 

2.  Pelvic  contraction. 

3.  Large  size  of  the  fcBtus. 

4.  Dolicho-cephalic  fcBtal  skull  (long  antero-posterior 
diameters). 

5.  Congenital  malformations— 6.^.  goitre  and  anencephaly. 

6.  Multiparity. 

7.  Placenta  prsevia  and  hydramnios. 

Face  presentation  is  very  rarely  met  with  in  pregnancy, 
but  appears  to  be  usually  produced  at  the  onset  of  labour, 
by  conditions  which  prevent  the  easy  entrance  of  the  vertex 
into  the  pelvic  brim.  Causes  1,  2,  and  3  therefore  need 
no  comment ;  the  influence  of  uterine  obliquity  in  causing 
extension  of  the  head  has  been  referred  to  on  page  207.  Con- 
siderable doubt  exists  whether  the  elongation  of  the  antero- 
posterior diameters  of  the  foetal  head  which  is  often  met  with 
in  face  cases  is  primary  or  secondary,  many  observers  main- 
taining that  it  is  produced  during  labour,  and  is  therefore  the 
e£fect,  not  the  cause,  of  the  presentation.  The  congenital 
malformations  mentioned  have  been  responsible  for  the  very 
rare  instances  in  which  face  presentation  has  been  recognised 
before  labour.  Statistics  show  that  this  presentation  occurs 
in  primigravidffi  and  multiparae  respectively  in  the  proportion 
of  two  to  three,  and  repeated  presentation  of  the  face  has 
been  observed   in  successive  labours  in   the  same  patient. 
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Placenta  praivia  and  hydramnioB  favour  all  kinds  of  abnormal 
preBentntioQ,  bnt  not  etjpeeially  that  of  the  face. 

The  attitude  of  the  fa-tuB  is  ehown  in  fig.  138.  It  will 
be  noticed  that,  while  the  limbE  are  flexed,  the  trunk  and 
spine  are  extended  ;  the  outline  of  the  hack  in  flat,  not 
convex,  and  is  broken  below  by  the  prominence  formed  by 
the  occiput.  The  interval  seen  between  the  knees  and  elbowB 
is  of   coarse  caueed   by  the  extension  of  the  Bpine.    Four 


Fio.  138. — F*c«  Pbbswjtjition  :  Fibst  Position. 

(RlRBMO?IT-Dl§eAlnNES    iSD    Lir«(lB.) 

Mpositions    are   diathiguished  as  follows,  the  chin   being  the 
^denominator  of  the  presentation  : 

lit  posilion  .  .  Right  raenlo-poaterior  .         .  B.M.P,  (fig.  138) 

2nd      „  .  Lett  mento- poster! or  .  L.M,r. 

Srd       .,  .  .  Led  menlo-anterior  .  L.M.A. 

4tb       ..  .  .  Right  mento-iLnterlor  .        .  It.M.A. 

The  first  position  is  by  far  the  commonest,  then  comes  the 
Ithird;  the  second  and  foui-th  are  extremely  rare.  The  face 
liberefore  engages  in  the  right  oblique  diameter  of  the  brim  in 
'  a  very  large  preponderance  of  cases,  just  as  does  the  vertex. 
The  relation  of  the  head  to  the  pelvis  at  the  commencement 
of  labour  is  shown  in  fig.t.  139  and  140.  By  comparison  with 
I  figs.   110  tn   113  it   will    be   seen  that    the  presenting  part 
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occupies  &  comparatively  smftU  part  of  the  pelvic  space, 
comparing  the  positions  of  the  face  with  those  of  the  verte 
it  will  be  observed  that  they  precisely  correspond  in  resp* 


Fio.  UO.^Fici  Pbksbntatiok  :  FonsTB  Poainon. 


of  the  position  of  the  hack  of  the  fcptiis ;  in  the  first  and 
second  positions  it  is  anterior,  in  the  third  and  fourth  posterior, 
in  hoth  presentations.     Thus,  if  in  a  first  vertex  poaitioi 


I 

ind 

ior. 


If 
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head  became  completely  extonded,  a  firat  puaitiou  ot  tbe  face 
would  result  from  it. 

Diagrnosis. — Abdominal  palpation  should  bu  carried  out 
the  syBteinatic  mauiieu  described  in  connection  with  nurinal 

ibour,  Tbe  actual  shape  oE  the  fmUl  ovoid  will  attract 
attention  if  the  bauk  is  anterior  (fi^.  13U) ;  tbe  bead  iu  this 
ctise  will  lie  well  above  tbe  pelvic  brim  at  tbe  commencement 
of  labour,  even  in  a  primipara,  and  the  prominent  occiput,  or 
tbe  sulcus  between  it  and  tbe  back,  can  be  palpated.  It  is 
not  nearly  so  eivsy  to  make  out  tbe  whole  outline  of  the  back 
as  in  a  vertex  presentation,  for  a  considerable  interval  exiitts 
between  the  b.ick  and  tbe  maternal  abdominal  wall  iu  the 
upper  dorsal  region.  In  palpating  from  the  fundus  downwards, 
the  outline  of  tbe  back  ia  therefore  lost  before  the  occipital 
prominence  is  reached.  When  tbe  back  is  posterior,  the 
prominent  occiput  is  not  readily  accessible  to  palpation  ;  but 
tbe  small  parts  represanting  the  limbs  are  extremely  easily 
felt.  Aascultatioa  affords  little  help  iu  diagnosis  ;  tbe  heart 
is  beard  at  a  somewhat  higher  level  than,  but  otherwise  in  the 
position  as,  iu  vertex  presentations  ;    and   in   anterior 

isitions  of  the  chin  the  sounds  are  unusually  distinct,  as  the 

lest  is  thrown  forwitrds  against  the  abdominal  wall. 
Vaginal  examination  at  tbe  commencement  of  labour  is 

idecisive;  thd  presenting  part  lies  high  and  is  ill  defined  In 
tatllue  ;  it  will  often  bs  impossible  to  distinguish  it  from  tbe 
breecb.  When  the  first  stage  is  more  advanced,  tbe  bag  ot 
waters  will  ba  noticed  to  be  unusually  large,  and  premature 
rupture  of  tbe  membranes  is  fairly  common.  Tbe  large  size 
of  the  bag  is  due  to  the  fact  that,  as  the  face  does  not  till  tbe 
ilower  segment  so  well  us  does  the  vertex,  a  larger  amount  of 
uor  amnii  descends  below  tbe  presenting  part.  Great  care 
ihould  be  taken  not  to  rupture  the  membranes  accidentally, 

.t  daring  the  intervals  between  tbe  pains  it  will  probably 
possible  by  gentle  tuucb  to  recognise  ((',.ij.  in  the  third 
position)  the  frontal  suture  leading  anteriorly  to  the  orbital 
ridges  and  to  the  nose  (lig.  139).  At  a  still  later  stage,  when 
extension  of  the  head  has  become  complote  and  the  cervix 
is  further  dilated,  it  will  be  found  that  the  orbital  ridges, 
mouth,  and  chin  can  all  be  reached  and  recognised  by  tbe 
finger.  The  direction  of  the  chin  wilt  of  course  indicate 
whtcb  of  tbe  four  positions  of  tbe  face  is  present  (see  figs. 
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141  and  142).  During  the  Hecoud  Htnge  diagnosiB  by  vagis 
exauiination  may  become  vei'y  difficult  owing  to  the  tum 
factiun  of  Hm  brow,  cbeekB,  und  lipB  (caput  succedaneum^i 
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which  results  from  preasure  around  the  girdle  of  contact. 
The  orbital  ridgea  beuome  obaoured,  the  mouth  opens,  aud 
may  easily  be  mistaken  for  the  anus ;  the  nose  undergoes 
least  alteration,  and  consequently  the  nares  with  the  septum 
between  them  may  still  be  recognisable  (tig.  143)  when  the 
other  parts  have  become  completely  obscured. 

Mechanism,— (1)  Extension  in  a  face  presentation  corre- 
sponds with  flexion  in  a  vertex.  It  is  produced  at  the  onset  ot 
labour  by  the  conditions  named  above,  and  is  progressive,  being 
frequently  incomplete  until  the  head  has  descended  well  into 
the  pelvic  cavity.  When  completely  extended  the  diameter 
ot  engagement  is  the  snb-mento-bregmatic  (three  and  three- 
quarter  inches),  which  lies  in  one  of  the  oblique  diameters  of 
the  brim  (four  and  three-quarter  inches)  ;  when  incompletely 
extended  a  longer  diameter,  the  sub-mento-vertical  (tour  and 
a-half  inches),  becomes  engaged.  The  greatest  transverse 
diameter  of  the  face  (bi-malar)  is  considerably  less  than  that 
of  the  vertex,  the  bi-parietal.  There  is  thus  no  difference 
between  a  fully  Hexed  vertex  and  a  fully  extended  face  in  the 
length  of  the  diameter  of  engagement,  while  the  transverse 
diameter  is  smaller ;  but  it  must  be  remembered  that  while 
the  size  of  the  vertex  may  be  reduced  by  moulding,  the  bones  of 
the  face  are  incompressible.  Deficient  extension  influences 
a  face  presentation  unfavourably  by  introducing  a  longer 
diameter  of  engagement. 

(2)  Internal  rotation  is  probably  controlled  entirely  by 
the  slope  of  the  pelvic  floor ;  when  the  head  is  completely 
extended  the  chm  is  the  lowest  part,  and  therefore  it  lirst 
reaches  the  pelvic  floor  and  is  directed  by  the  slope  downwarda 
and  forwards  under  the  pubic  arch.  Since  the  most  frequent 
position  is  the  right  mento- posterior,  this  usually  involves  a 
long  movement  ot  rotation  (about  three-eighths  of  a  circle) 
around  the  right  wall  of  the  pelvis.  It  the  head  is  imperfectly 
extended  so  that  the  sinciput  is  lower  than  the  chin,  the 
latter  will  rotate  backwards  into  the  sacral  hollow  {persistent 
mento-posterior  position) .  Natural  delivery  is  then  impossible, 
except  in  the  case  of  a  very  small  or  macerated  f(etus. 

(3)  Flexion. — After  forward  rotation  of  the  cbin  has 
occurred,  the  head  becomes  disengaged  by  a  movement  ot 
flexion,  which  thus  takes  the  place  of  extension  in  a  vertex 
presentation.     The  chin  hrst  emerges  under  the  symphysis 
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pubis  ;  then  the  face,  forehead,  vertex,  and  lastly  the  occiput 
pass  successively  over  the  perineum  (fig.  143).  It  is  impor- 
tant that  the  chin  should  be  brought  well  forwards  under 
the  pubic  arch  before  flexion  occure,  otherwise  the  mentu- 
vertical  diameter  (five  and  a-half  inches)  must  pass  through 
the  outlet  instead  of  the  sub-mento-vertical  (tour  and  a-half 
inches).  It  is  therefore  clear  that  the  passage  of  the  head 
through  the  vulva  in  a  face  presentation  ia  always   more 


Fm.  143. — Dkuviby  oir  tsk  Hbad  or  Facb  Psbsbhtahon  ;  Moru 
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difficult  than  in  a  vertex  presentation,  owing  to  the  greata 
length  of  the  diameters  of  engagement. 

(4)  Restitution  and  External  rutation  are  brougU 
about  by  the  same  causes,  and  follow  the  same  rule  witll 
regard  to  direction,  as  in  vertex  presentations. 

The  most  favourable  positions  in  presentation  of  the  face 
are  thoae  in  which  the  chin  is  anterior  (third  and  fourth).  In 
these  the  back  is  posterior,  and  the  effect  of  its  apposition 
wiUi  the  maternal  vertebral  column  is  to  extend  the  spine, 
and  thus  promote  extension  of  the  head — the  normal  mecha- 
tuam  of  this  presentation.     In  addition,  the  movement  of 
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forward  rotation  of   the  ohin   in   much  shorter  than  in  the 
first  and  second  posilionB. 

The  effects  ot  labour  upon  the  head  of  the  fcetua  are  very 
marked.  The  tumefaction  of  the  face  has  been  already  referred 
to ;  it  is,  of  course,  due  to  the  formation  of  the  caput  succe- 
(laneum,  but  in  thia  case  the  effusion  is  usually  sanguinoleot, 
giving  the  appearance  of  conaiderable  bruising,  often  accom- 
l)amed  with  small  buUe.  The  effusion,  rm  a  rule,  becomes 
absorbed  in  a  few  days  after  birth,  and  the  skin  rapidly 
regains  its  normal  colour.  The  changes  produced  in  the  shape 
of  the  skull  are  also  shown  in  fig.  144,  The  vertex  becomes 
flattened  by  being  com- 
pressed against  the 
pelvic  wall,  thus  reduc- 
ing the  sub-occipito- 
bregmatic  and  sub- 
mento  ■  bregmatic  dia- 
meters, while  the  occi- 
pito  -  frontal  diameter 
becomes  considerably 
lengthened,  the  plane  of 
principal  compression 
being  the  plane  of  the 
Hub  -  mento  -  bregmatic 
diameter. 

The  mechanism  of 
labour  in  a  (ace  presen- 
tation may  be  said  to  differ  from  that  in  a  vertex  mainly  in 
the  greater  ditHculty  of  the  expulsion  of  the  head  and  the  more 
serious  results  of  backward  rotation.  A  face  presentation,  as  a 
role,  brings  no  more  risk  to  the  mother  than  a  vertex  ;  labour 
is,  however,  longer,  because  the  face  is  a  less  efficient  dilator  and 
the  membranes  are  more  liable  to  rupture  early ;  further,  as 
repeated  examinations  may  he  necessary  for  diagnosis,  the 
strictest  antiseptic  precautions  are  called  for.  There  is  some 
increase  of  risk  to  the  child,  owing  mainly  to  the  compara- 
tive frequency  ot  such  complications  as  premature  rupture  of 
the  membranes,  and  prolapwe  of  the  cord  or  ot  one  of  the  arms. 

Management  of  Face  Presentations. — The  imssibilily 
of  the  pelvis  being  contracted  should  always    be   borne   in 

1  in  connection  with  face  presentations.     Since  the  great 
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majority  of  c^ses  termiu>ite  naturally  by  forwdrd  rotation 
the  chin  and  Bpuntuiitiuus  diseDgdrgeiueiit  of  the  liead, 
ference  is  not  often  called  for.  It  is  therefore  the  wisest  pli 
to  leave  fauB  presentations  alone,  and  interfere  only  under 
certain  well-detiuQil  conditions.  Tha  membranes  should  be 
very  carefnlly  preserved,  for  the  face  ia  an  inefBcient  dilator  : 
therefore  vaginal  examinations  should  be  made  with  special 
care,  and  the  patient  kept  lying  down  during  the  greater  part 
of  the  first  stage.  During  the  second  stage  what  is  possible 
should  be  done  to  promote  extension  ;  forward  rotation  of  the 
chin  will  then  inevitably  follow.  Use  may  be  made  of  uterine 
obliquity  in  promoting  extension  by  directing  the  patient  to 
lie  upon  the  side  opposite  to  that  on  which  the  chin  has 
been  located ;  but  upward  pressure  with  the  fingers  on  the 
forehead  or  downward  traction  on  the  chin,  if  attempted, 
must  be  applied  very  carefully  or  the  face  may  be  seriously 
injured.  If  the  chin  rotates  backwards,  or  if  forward  rotation 
is  much  delayed,  the  best  treatment  is  to  antesthetiBe  the 
patient,  and  then  rotate  the  head  and  trunk  so  as  to  bring 
the  chin  forwards,  in  the  manner  already  described  in 
neetion  with  posterior  positions  of  the  vertex  {p.  239).  The 
chin  should  then  be  pulled  down  until  the  face  is  completdf i 
extended,  and  the  head  immediately  delivered  with  forceps. 
If  forward  rotation  cannot  be  accomplished  in  this  way, 
may  prove  iM)88ible  to  deliver  with  forceps  in  the  case  of 
small  fojtuB,  even  in  the  persistent  mento-jwsterior  position. 
If,  however,  this  should  fail,  craniotomy  will  be  required. 

If  the  cord  or  an  arm  becomes  prolapsed  after  rupture  of 
the  membranes,  or  if  the  {>e1vi6  is  eontriicted  and  of  the  Hat 
variety,  version  may  be  performed,  either  by  the  bi-polar  or 
internal  method  (see  p.  495). 

It  baa  been  sometimes  advised  when  a  face  presenta- 
tion  is   recognised    early   in   labour,  before   rupture   of   the  - 
membranes,  that  an  attempt  should  be  made  to  convert 
to  a  vertex  by  flexing  the  head.     It  may  be  said  that  tbil: 

dure  is  unnecessary,  difficult  to  carry  out,  and  if  ual; 

<|(ely  successful  it  does  harm  by  bringing  about  the  ini 

mrable   of   all  cephalic   presentations  -viz.  the   bi-ow* 

plost  and  best  method  of  attempting  to  flex  the  headi 

i-manual  method  described  by  Herman.     The  f( 

reBsed  upwards  by  two  lingers  placed  in  the  vi 


be  ''^ 
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this  firat  raiaes  the  presentiag  piirt  iibuve  thi  briin  anl  thea 
commeaceH  to  flux  the  heml.  The  other  h&nd  is  ptaued  over 
the  lower  uterine  aagment  externally  and  used  to  press  the 
occiput  downwards  into  the  brim.  In  this  way  the  head  may 
be  rotated  upon  the  oceipitj-atloiJ  joiat,  so  as  to  bring  down 
the  occiput  and  push  up  the  face.  When  face  presentation 
occurs  with  a  contracted  pelvis,  the  management  of  the  labour 
will  be  governed  mainly 
by  the  shaiK  and  size  of 
the  iielvis  {see  p.  y02). 

Brow  Presentations. 
When  the  head  Uea  mid- 
way between  the  attitude 
of  complete  Ilex  ion  and 
that  of  complete  extension, 
the  brow  presents  at  the 
brim,  and  the  longest  dia- 
meter of  the  head  (mento- 
vertical,  five  and  a-halt 
inches]  becomes  the  dia- 
meter of  engagement.  The 
shape  and  size  of  the 
mento-vertical  plane,  as 
shown  in  hg.  145,  make 
the  passage  of  the  normal 
sized  head  through  the 
pelvis,  when  presenting  in 
this  way,  well-nigh  im- 
possible. Probably  thia 
presentation  should  be  re- 
garded as  a  sub-variety  of 
the  face  presentation,  due 
do  arrest  midway  of  the 
process  of  extension. 

Diayitosis.~On  vaginal  examination  the  brow  presentation 
is  recognised  by  the  presence  of  the  anterior  fontanelle  at  one 
end  of  the  presenting  part  and  the  orbital  ridges  at  the  other. 
When  the  mouth  and  chin  can  be  felt,  the  presentation  is  a  face. 
It  is  fortunate  that  thi.s  presentation  is  rare  (I  in  1,500  to 
2,000  labours),  for  natural  delivery  is  usually  imposflible 
usless  the  f.etus  is  undersized. 


!.  145. — Thi  Posmos  i-su  Hiiii'K  ui' 
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Mechanism. — The  frontal  bones  may  be  either  anterior 
or  po.Herior  iu  brow  presentatioiia,  the  tormer  being  the 
more  favourable.  An  anterior  brow  may  be  delivered  natu- 
rally if  ths  head  is  small,  the  pelvis  of  normal  size,  and  the 
uterus  acting  powerfully.  Moulding  then  occurs,  which  re- 
sults in  marked  compression  of  the  mento- vertical  diameter, 
and  compensating  elongation  of  the  occipi to- frontal :  this 
causes  great  bulging  of  the  frontal  hones.  The  head  then 
descends  with  the  superior  masilla  compressed  against  the 
pubes,  the  occiput  lying  in  the  sacral  hollow;  the  frontal' 
region  first  appears  at  the  vulva,  and  is  followed  by  tli« 
vertex  and  occiput,  the  mouth  and  chin  being  disengaged 
from  the  pubes  the  last  of  all.  This  method  accordingly  re- 
sembles the  delivery  of  the  verte^f  In  face  to  pubes  cases  as 
shown  in  fig.  137,  but  in  the  case  of  the  brow  presentation 
the  head  is,  of  course,  more  extended.  Very  considerable 
deformity  of  the  head,  consisting  of  flattening  of  the  vertex 
and  bulging  of  the  forehead,  results.  In  posterior  positions 
of  the  brow,  forward  rotation  may  occur,  when  the  case  ends 
in  the  manner  just  described ;  if  rotation  does  not  occur 
natural  delivery  is  impossible. 

Manajiement. — It  is  probable  that  every  face  presentation. 
passes  through  the  preUmlnary  stage  of  a  brow  presentation ; 
many  cases  are  accordingly  observed  to  undergo  spontaneous 
correction  to  a  face.  The  persistence  of  this  presentation, 
however,  involves  considerable  risk  both  to  mother  and  child  ; 
therefore,  if  detected  early  in  labour,  either  before  or  soon 
after  rupture  of  the  membranes,  bi-polar  version  should  ba 
performed,  and  the  case  converted  Into  a  breech.  If  versicnt 
cannot  be  performed,  an  attempt  may  be  made  either  to  flax^ 
the  head,  producing  a  vertex  presentation,  or  to  extend  it, 
completely,  producing  a  face  ;  the  latter  is  easier  to  perform, 
but  great  care  must  be  taken  not  to  injure  the  face  or  eyes, 
If  the  head  Is  Jtxed  In  the  brim,  it  must  be  allowed  to  con- 
tinue as  a  brow  presentation,  and  an  attempt  m^de  to  deliver 
with  forceps  as  soon  as  the  cervix  is  sutMcIeutly  dilated. 
Severe  laceration  of  the  vulva  is  often  caused  by  the  paeeage. 
of  the  h9ad.  In  fronto-posterior  cases  the  difficulty  is  stiU' 
greater,  and  craniotomy  ts  usually  required.  Symphysiotoi 
has  been  practised  in  these  cases  as  an  aid  to  force] 
delivery. 
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Breech  or  Pelvic  Presentations 

"When  the  pelvic  eslremity  of  the  fcetal  ovoid  lies  at  the 
brim,  and  the  cephalic  extremity  at  the  fundus,  the  preeenta- 
tion  19  called  a  breech.  If  the  normal  attitude  of  flexion  ie 
analtered  the  presenting  part  will  consist  of  the  butlocks  with 
the  external  genital  organs,  and  one  or  both  feet,  the  latter 
lying  somewhat  above  the  former  ;  this  is  called  the  complete 
breech  (fig.  146).     Some  alteration  of  the  normal  attitude  is, 
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Flo.    146. COMFLKTK    BBIECH    PBI9KMTATI0!I   bbtobs   Lakoi 

Fboh  a  Fkozes  SacnoN.    (WALDBrsit.) 


however,  not  uncommon.  The  most  frequent  is  extension  of 
the  legB  upon  the  thighs,  bringing  the  feet  up  to  the  sides  of 

the  neck ;  this  ia  called  the  incomplete  hreerh  with  extension 
of  the  legs  (fig.  147).  Sometimes,  however,  the  thighs  are 
extended  and  the  legs  flexed,  bringing  the  knees  down  into  the 
brim  ;  or,  finally,  both  the  legs  and  the  thighs  may  be  partially 
extended,  bringing  down  the  feet.  The  two  latter  are  often 
termed  knee  and  footling  presentations,  but  they  must  of 
course  be  regarded,  not  as  distinct  from,  but  as  varieties 
of,  the  incomplete  breech  presentation.  Breech  preBentatione 
may  therefore  be  classified  thus : 
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A.  Complete  Breech  Preeentation. 

B.  Incomplete  Breech  I'reaentation. 

(1)  With  extended  legs. 

(2)  With  extended  thighs. 

(a)  Knee  (lega  flexed). 

(b)  Footling  (legs  extended). 

Occurrence.— Breech  presentations  occur  in  abont  I 
(8-3  per  cent.)  of  all  labours  ;  if,  however,  premature  Iftbonrs" 
are  excluded,  the  propor- 
tion falls  to  1-60,  show- 
ing that  this  presentation 
is  much  more  frequeiit| 
in    premature    than    in 
full-time     labours.       It 
is    usually    stated    that 
breech         presentations 
occur    somewhat    more 
frequently  in  multipara" 
than    in    primigravidip, 
but  recent  statistics  from 
the  Clinique  Baudelocque 
(Paris)  show  that,  exclud- 
ing cases  of  contracted 
pelvis  and  of  premature 
labour,    the   preponder- 
ance lies  decidedly  with 
primigrftvidffi.     The  in- 
complete breech  presen- 
tation, in  one  or  other  of 
its  forms,  is  commoner 
than  the  complete. 
Causes, — It  is  customary  to  ascribe  breech  presentation  to 
disturbance  of  the  conditions  which  produce  vertex  presenta- 
tion (see  p.  184).    Thus  the  cephalic  end  of  the  foetal  ovoid 
may  l)e  larger  tliau  the  pelvic  end,  as  in  htjiirocejihalus ;  th«> 
DWer  uterine  segment  may  he  unduly  distended,  and  Rpprood-] 
ktely  equal  in  size  to  the  fundus,  as  in  kydramniox ;  iba 
tri  of  gravity  of  the  premature  fartvs  lies  near  the  centrf 
kflbody,  and  therefore  the  tendency  to  lie  head  downward 
6  liquor  amnii  is  lost  in  premature  lal>ourB.    In  addil 
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mplace.nta  previa  favours  the  occurrence  of  l)reech  presentation, 
,  for  the  presence  of  the  placenta  in  the  lower  uterine  eegment 
diminieheB  the  capacity  of  this  part  of  the  uterus,  and  bo 
tends  to  displace  the  head  when  presenting.  Pelvic,  contraction 
produces  much  the  same  result.  It  must,  however,  lie  admitted 
that  many  hreech  presentations  occur  in  which  none  of  these 
conditions  are  present,  and  they  must  therefore  be  regarded 
aB  merely  contributory  causes. 

I       Four  poaitions  of  the  breech  presentation  are  described, 
the  sacrum  being  the  denominator  : 


BigbtM 


I. 


L.S.A.  (llg.  US) 
K-8.A. 

R.8.P. 
L.S.P. 


Diagnosis.  — Abdominal  palpation  should  he  carried  out 
L  in  the  systematic  manner  described  on  page  222.     It  is 

much  easier  to  recognise 

a    breech    presentation 

by  abdominal  than  by 
I'Taginal  examination  in 
t  the  earlier  stages  of 
'  labour.    The  pelvic  grip 

will  show  that  the  tcetal 

pole  which  occupies  the 

lower  part  of  the  uterus 

does    not    possess   the 

characteristics    of     the 

I  bend  ;  it  is  softer,  more 
Irregular,  and  less  de- 
fined in  outline ;  it 
OBoslly  lies  above  the 
level  of  the  brim,  and 
Bmall  parts  moving 
apontaneouely  may  he 
felt  near  it.  The  fundus 
must    next  be    palpated   wilh  great   care,  when   the  head 

I  will  be  recognised  by  the  points  mentioned  on  page  223 ;  it 
Ib  often  extraordinarily  movable  from  side  to  side.  Back 
fend  limbs  will  I*  found  in  the  same  way  as  with  vertex 
presen  tat  ions.     In    the   incomplete  breech  prewentation  with 


I? 
a 
« 
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eslt^nded  legs  the  feet  lie  close  to  the  head  and  may  be  felt 
there  per  abdomen  (Sg.  147) ;  csre  vill  then  be  Deceeearr 
to  avoid  the  error  of  concluding  that  the  breceh  lies  at  the 
fundus  because  siuall  parts  are  found  near  it.  The  heart- 
awmds  will  be  heard  at  about  the  level  of  or  a  little  above  the 
umbilicus— 7.e,  somewhat  higher  than  in  vertex  presenta- 
tions, hut  in  much  the  same  relative  positions  as  regards  the 
middle  line  (fig.  129).  In  the  first  breech  position  the  heart- 
Bounds  are  unusuall^y  loud,  owing  to  the  fact  that  the  back  of 


f-Fto.  149.— SoAPK  ov  It 
(MODiriBD  1 


the  left  shoulder  is  in  close  contact  with  the  abdominal  nnll, 
a  little  to  the  left  of  the  umbilicus  (fig.  148). 

Vaginal  examination  early  in  labour  will  show  that  the 

isenting  part  lies  high  and  cannot  easily  be  defined ;  the 

't  dilates  slowly  and  the  bag  of  waters  becomes  unusually 

ted,  assuming  a  sausage  shape,  which  is  fairly  charac- 

of  this  presentation  (fig.  149).     This  alteration  in  the 

f  the  bag  of  waters  results  from  the  small  size  of  the 

)g  part  allowing  an  unusually  large  amount  of  liquor 

descend  Ixdow  it,  thus  elongating  the  membi 


membnmea. 
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metimeB  the  presence  of  a  email  part  (foot)  can  be  detected 
1  the  bag  of  waters.  Details  of  the  preaentiiig  part  cannot 
definitely  be  made  out  until  the  cervix  Ib  one  half  dilated 
ot  the  membranee  have  ruptured ;  but  at  this  stage  the 
examining  finger  will  first  come  into  contact  with  the  anterior 
Ijuttoek — smooth,  soft,  and  round  in  outline.  Exploring 
further,  the  anua  will  be  found,  and  beyond  it  again  the 
i^occys  and  lower  sacral  vertebrie,  the  latter  being  recognisable 
by  their  row  of  small  spinous 
processes.  On  the  aide  of 
the  pelvis  opposite  to  that 
occupied  by  the  sacrum  one 
or  both    feet    may  be    found 

;.  150).     The  male  external 

mital   organs   may  also   be 

lognised  and  the  sex  thus 
determined.  The  presence  of 
meconium  on  the  examining 
finger  which  has  been  passed 
into  the  anus  is  of  course 
pathognomonic  of  this  pre- 
sentation. The  localisation 
[  the  sacrum  is  of  coneider- 
B  importance,  for  by  it  the 
^sition   can  be    recognised, 

L  the  first  and  fourth  posi- 

iRS  it  lies  to  the  left,  and 
lither  in  front  or  behind  re- 
spectively ;  in  the  second  and 
third  positions  it  lies  to  the 

right,  and  either  in  front  or  behind  respectively.  The  dia- 
9  of  position  in  breech  presentations  is  not  so  important 
R  in  presentations  of  the  vertex  or  face. 
The  incomplete  breech  with  extended  legs  is  not  easily 
recognised  either  by  vaginal  or  abdominal  examination  when 
the  presenting  part  is  still  in  the  pelvic  brim  ;  when  the 
breech  has  passed  into  the  pelvic  cavity,  the  fact  that  the  feet 
are  not  within  reach  of  the  fingers  indicates  this  variety.  The 
incomplete  breech  with  extended  thighs  (knee  or  footling)  is 
easily  recognised  on  account  of  the  small  size  of  the  presenting 

ts ;  the  foot  may  be  mistaken  for  the  hand  before  rupture 
:_ 
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of  the  membraneB,  but  afterwards  the  latter  can  be  distin- 
gaished  b?  the  mobility  of  the  thumb  in  all  directions. 

Mecbanism.— The  diameter  of  engagement  is  in  all  caseB 
the  bi-trocbanteric  or  bis-iliac  (both  four  inches),  which  enters 
the  brim  in  one  or  other  obliqae  diameter  {four  and  three- 
qaarter  inches).  It  will  be  observed  that  the  positions  corre- 
spood,  as  regards  the  direction  of  the  back  of  the  fcetae,  with 
those  of  the  vertex  and  face. 

During  the  process  of  labour  a  movement  of  internal 
rotation  occars,  affecting  saccessively  the  breecb,  the  shoolders, 


and  the  head.  As  the  breech  descends,  tbe  bi-trochanterie 
diameter  passes  from  the  oblique  of  the  brim  (left  in  the  first 
positios)  into  the  antero-posterior  of  the  outlet,  the  anterior 
hip  coming  round  under  the  symphysis  pubis.  Tbe  breech  ia 
then  born  by  a  movement  of  descent  with  lateral  flexioa  of 
tbe  spine  around  the  pubes  (fig.  161).  The  anterior  bip  is 
first  disengaged;  the  posterior  distends  the  perinenm  and 
follows  it.  At  this  stage  the  ahoulders  (bis-acromial  diameter, 
four  and  throe-qunrter  inches)  engage  in  the  same  oblique 
diameter  of  tbe  brim  (left  in  the  first  position)  as  the  breech, 
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And  in  passing  through  the  cavity  mternal  rotation  occurs, 
bringing  the  anterior  shoulder  under  the  symphyeiB  pubis  ; 
the  traak  ib  born  with  the  arms  folded  across  the  chest. 
While  the  hips  lie  in  the  antero-pouterior  diameter  of  the 
ontlet,  and  the  shoulders  lie  at  the  same  time  in  the  oblique 
diameter  of  the  brim,  a  slight  amount  of  rotation  of  the  dorsal 
spine  must  of  course  occui".  The  head  should  enter  the  brim 
I  fully  Sesed,  while  the  shoulders  are  passing  through  the 
I  outlet ;  the  suh-oecipito-bregmatic  diameter  will  then  corre- 
I  epond  with  the  right  obliiiue,  and  forward  rotation  of  the 
occiput  follows,  the  anterior  shoulder  turning  to  the  right 
side  of  the  mother  (first  position).  The  head  now  lies  with 
the  nape  of  the  neck  behind  the  pubes,  the  forehead  in  the 
[  sacral  hollow,  and  the  face  upon  the  pelvic  floor ;  it  becomes 
I  disengaged  by  the  chin,  face,  and  forehead  successively  pass- 
P  ing  over  the  perineum,  thus  maintaining  the  flexed  position 
to  the  end.  Backward  rotation  of  the  occiput  is  practically 
unknown  in  breech  labour  except  when  the  ftetus  is  very 
small,  or  as  the  result  of  extension  of  the  head  from  some 
kind  of  interference,  or  from  want  of  pelvic  space.  In  the 
posterior  positions  of  the  breech  {third  and  fourth)  the 
mechanism  of  labour  differs  little  from  that  of  the  anterior 
positions  (first  and  second).  Owing  t«  the  apposition  of  the 
vertebral  column  of  the  f^etua  to  the  maternal  spine,  the 
attitude  of  flexion  is  more  difficult  to  maintain,  and  the  occur- 
rence of  extension  of  the  after -coming  head  is  therefore  more 
frequent.  Internal  rotation  of  the  head  is  a  long  movement 
(three -eighths  of  a  circle)  as  the  head  enters  the  brim  with 
the  occiput  posterior ;  if,  however,  flexion  is  complete,  Httle 
difficulty  is  to  be  anticipated  from  the  greater  length  of  this 
movement. 

Owing  to  their  greater  size,  the  delivery  of  the  shoulders 
is  more  difficult  than  that   of    the  breech  ;    the  delivery  of 

I  the  bead  is  more  dilticiilt  than  either,  not  because  of  the 
length  of  its  diameters,  but  because  it  is  less  compressible  than 
the  breech  or  the  shoulders,  and  because  there  is  no  time  for 
moulding  to  occur. 
The  head  is  but  little  altered  by  breech  labour.  Of  course 
no  caput  forms  upon  it.  and  there  is  practically  no  moulding. 
The  general  shape  is  therefore  distinctly  more  globular  than 
after  a  vertex  presentation. 


I 
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Anomalies  in  the  Mechanism. — (1)  Premature  rapture  of 
the  membranes,  with  consequent  loss  of  t)ie  dilating  effect  of 
the  bag  of  waters,  frequently  occurs.  (2)  EiLt«nsion  of  the 
legs  may  occur,  either  before  labour  as  an  abnormal  attitude, 
or  during  labour  from  some  obstacle  to  the  descent  of  the 
complete  breech.  A  breech  labour  is  usually  prolonged  and 
difficult  when  extension  of  the  legs  occurs.  The  usual 
explanation  of  this  is  that  the  lower  limbs  in  this  attitude 
act  as  splints  to  the  trunk,  and  thus  interfere  with  the 
lateritlesion  of  the  spine  which  occurs  during  the  passage  of 
the  breech  through  the  pelvic  outlet.  Not  infrequently, 
however,  the  breech  is  delayed  at  the  pelvic  brim  by  this 
Bbnormality,  which  apj>ears  in  some  way  to  hinder  the  proper 
engagement  of  the  bi-trochanteric  diameter  in  the  brim. 
(3)  One  or  both  arms  may  become  displaced  (extended)  during 
the  passage  of  the  trunk  through  the  pelvis ;  the  displaced 
limb  then  lies  either  at  the  side  of,  behind,  or  in  front  of 
the  head,  and  forms  an  insa{>erable  obstacle  to  spontaneous 
delivery.  (4)  Non-rotation  either  of  the  shoulders  or  of  the 
head  may  also  occur,  and  delivery  in  the  oblique  diameter  of 
the  outlet  will  then  be  very  difficult.  (6)  Finally,  backward 
rotation  of  the  occiput  may  occur  spontaneously  with  a  very 
small  fuetUB.  Disengagement  is  then  possible  in  one  of  two 
ways :  if  the  head  is  completely  flexed,  the  face,  forehead,  and 
vertex  will  pass  successively  under  the  symphysis;  if  extended, 
the  chin  becomes  fixed  against  the  pubes,  the  occiput  is 
disengaged  first,  and  is  followed  successively  by  the  vertex 
and  face,  the  chin  coming  last  of  all. 

Prognosis. — The  duration  of  labour  is  somewhat  longer  in 
breech  than  in  vertex  presentations,  especially  in  primipare : 
this  involves  in  itself  a  slightly  increased  risk  to  both  mother 
and  child.  Unless  artificial  aid  in  extraction  is  required,  the 
maternal  risks  are  not  otherwise  increased  ;  interference  of 
course  increases  the  risks  both  of  laceration  and  of  se^isie. 

The  risks  to  the  child  are,  however,  decidedly  greater 
than  in  vertex  cases,  and  recent  statistics  estimate  the 
foetal  mortality  in  labour  at  1-9  (primiparffi)  to  1-30  (multi- 
poTiE').  Older  statistics  might  be  quoted  in  which  the  fa^titl 
mortality  was  about  '25  per  cent.  In  addition  many  infants 
alive  succumb  within  forty-eight  hours  to  injurieB 
i  daring  labour.     Certain  fcetal  risks  are  nnavoidi 


I 
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BUch  as  (a)  compreBBion  of  the  eord  during  delivery  of  the 
head,  (6)  premature  attempts  at  respiration  from  stimulation 
of  the  respiratory  centre  before  the  head  is  born.  In  addition 
it  has  been  Bhown  by  bpencer  that  serious  injuries  to  the 
abdominal  and  thoracic  viscera  from  compression  of  the 
trunk  may  often  be  found  on  post-mortem  examination  of 
infants  that  have  died  during  or  soon  after  breecli  delivery. 
And  further,  from  traction  on  the  limbs  and  shoulders, 
tapture  of  muscular  fibres,  fracture  of  bones,  and  injury  to 
nerve  trunks  may  occur.  Such  accidents  as  prolapse  of  the 
cord  or  premiiture  rupture  of  the  membranes  are  frequently 
met  with,  and  further  increase  the  risks  to  the  child. 

Management. — When  a  breech  presentation  is  discovered 
during  the  last  tour  weeks  of  pregnancy,  or  very  early  in 
labour,  it  may  be  converted  into  a  vertex  by  external  version 
(p.  494) ;  this  should  always  be  done  if  the  patient  is  a 
primigravida,  or  if  the  pelvis  is  small  and  of  the  generally 
contracted  type  (p.  300).  In  a  multipara  with  a  normal 
pelvis,  correction  of  the  presentation  is  not  of  such  great 
importance,  but  should  be  performed  in  the  interests  of  the 
child. 

During  the  first  stage  of  labour  especial  care  is  necessary 
to  preserve  the  bag  of  waters;  when  this  has  ruptured,  an 
examination  should  immediately  be  made  to  confirm  diagnosis 
and  to  look  out  for  prolapse  of  the  cord.  In  the  second  stage, 
untimely  interference,  such  as  extraction  of  the  breech  before 
the  cervix  is  fully  dilatetl,  will  lead  to  great  difficulty  in  ex- 
tracting the  head.  It  is  therefore  of  special  importance  to 
avoid  interfering  too  soon.  Nothing  whatever  should  be  done, 
when  labour  progresses  favourably,  until  the  buttocks  have 
been  completely  expelled  from  the  vulva.  The  work  of  the 
medical  attendant  then  begins,  and  the  survival  of  the  child 
will  often  depend  upon  fiis  knowledge  of  what  is  required,  and 
of  how  to  do  it.  The  legs  should  be  gently  disengaged  by 
extending  first  one  and  then  the  other  with  the  fingers  passed 
into  the  vagina.  The  exijosed  parts  must  be  wrapped  up  in  a 
warm  towel  and  carefully  protected  during  the  remainder  of  the 
labour,  in  order  to  avoid  the  risk  that  cutaneous  stimulation 
by  cold  air  may  excite  the  respiratory  centre.  The  umbilical 
cord  should  be  sought  for  and  a  loop  pulled  down  so  that 
its  pulsation  may  be  watched  during  the  remaining  stages. 
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Traction  on  the  legs  is  not  required  at  this  period,  and  the 
temptation  to  pull  mast  be  steadily  resisted,  for  it  is  obvious 
that  traction  will  tend  to  prodoce  extension  of  the 
because  the  vertebral  colomn  joins  the  head  nearer  the 
occiput  than  the  sinciput.     But  the  descent  of  the  trunk  may 


be  aided  hj  preasare  vitli  Uie  hand  on  the  hmdiu  daring 
the  pains;  tandal  pnaeora  is  also  OMfal  in  mainUining 
the  dexed  attitoJe  of  the  amis  and  bead.  The  tnmk  wffl 
be  observed  to  rotate  as  tb«  sbooldeis  pass  into  the  aalvo- 
pcKterior  diameter  at  the  outlet,  the  direetioo  of  rotatioo  being 
trwa  ri^l  to  left  in  the  first  pcatiin.  If  the  nonnal  attitaJe 
ol  the  anna  has  been  pneerrad.  the  elbows  «ill  tbaa  a{ipar 


BBEECH  PRESENTATIONS 

Fdoselj  presBed  against  the  chest.  In  holding  the  child  at 
P'this  stage,  the  hand  should  grasp  the  pelvis,  not  the  waist 
(fig.  152),  lest  injury  should  be  done  to  the  abdominal  viscera. 
'^\Tien  the  child  is  small  the  head  may  be  spontaneously 
disengaged  by  a  voluntary  effort  of  the  mother;  more  often, 
however,  assistance  is  required.  The  simpleat  method  is  to 
grasp  the  legs  and  carry  the  trunk  of  the  child  forwards 
parallel  with  the  mother's  abdominal  wall,  at  the  same  time 


^fin( 


—Tbb  Uaduciiau-Vrit  Obip  m  Dxuvbribo  the  AirrEB-coHiNa 
Head.     Fibst  Staqb.     (Ribemont-Dbssaiones  and  I.kfagb.I 

making  pressure  on  the  bead  in  the  axis  of  the  pelvic  brim 
(downwards  and  backwards)  with  the  hand  on  the  fundus. 
Frequently,  however,  this  simple  manujuvre  does  not  suffice, 
and  as  the  fcetat  circulation  is  at  this  stage  necessarily  inter- 
fered with  by  compression  of  the  cord  or  the  placenta,  prompt 
measures  should  be  taken  to  deliver  the  head.  The  beat  method 
to  adopt  is  that  of  Mauriceau  or  Veit-the  credit  of  it  is 
claimed  for  both  (figs.  153  and  154).  The  trunk  of  the  child, 
with  the  legs  astride,  is  taken  upon  the  right  forearm,  the  index 
iger  having  been  passed  up  to  the  face  and  inserted  into  the 
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I  order  to  make  tnctioQ  apoa  the  lover  jaw. 
1^  h&nd  is  placed  apon  the  Bhoaldera,  the  neck  lying 
between  the  index  and  middle  fingers.  Tractioo  is  then  made 
with  both  hands  in  the  directioo  of  the  axis  of  that  put  of 
the  pelvic  cavity  in  which  the  head  is  Ijing-  Flexion  is 
maintained  or  extension  corrected  by  the  finger  in  the  month, 
I  and  descent  may  be  aided  by  an  assistant  m«Hng  pressure  on 
B  fODdos.    Wlien  the  head  reaches  the  ootkl,  the  direction 


Fn.  IM.— Tn  Mmcur-Tn 


I  most  of  Gomse  be  changed  (fif.  154),  and  is  now 

1  diiafly  to  the  sboaldeiE,  the  lower  hand  merely  main- 

3  the  flexion  of  bead. 

Hm  pip  ol  the  bead  thus  obtaiiwd  is  very  efiKtire  ;  it  is 

I  nalilj  a  comhinatioo  of  two  gripe  which  were  lonncriy 

1  tqiantcly.  tfae  anterior  grip  or  jav-traettoa  baing 

I  altar  Smallie  (SnMlIie  grip),  and  ihe  poaterior  gi^ 

r  tha  great  midwilenr  acbool  of  I^agne  (Pngne  pip). 

■  iit  bowerer.  saved  by  employit^  them  in  ^nmbinatioo. 

t  at  thk  staf^  depends  mainly  npoo  the  praiBpi 
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application  of  effective  methodB.  In  the  figurea,  thB  mancEUvre 
is  shown  with  the  patient  in  the  doreal  position ;  it  can  be 
equally  well  performed  with  tlie  patient  lying  upon  the  left 
Bide,  when  the  handH  may  be  reversed. 

If  the  heixd  cannot  be  delivered  in  this  way,  the  forceps 
should  at  onee  be  applied.  The  child  cannot  survive  com- 
pression of  the  cord  for  more  than  five  to  ten  miuutee, 
therefore  forceps  should  always  be  got  ready  for  use  before 
commencing  the  delivery  of  the  after-coming  head. 


I. 


Flo.  105. — Bhbbch  Prbsbhtitioh.    BiusatHa  Dowk  a  Lia 

(RIBIMOKT-DBSSAICNBS    and   LErAGB.) 

Difficaltien  may  arise  during  a  breech  labour  at  three 
different  stages  :  (1)  in  the  delivery  of  the  buttocks,  (2)  in  the 
delivery  of  the  arms,  (8)  in  the  delivery  of  the  head. 

(1)  The  birth  of  the  buttocks  may  be  delayed  {a)  by 
uterine  inertia,  (h)  by  the  large  size  of  the  foetus  or  the  insuffi- 
cient size  of  the  pelvis,  (c)  by  extension  of  the  legs. 

The  safest  and  surest  mode  of  dealing  with  this  difSculty, 
no  matter  how  it  may  be  caused,  is  to  bring  down  a  leg  ;  it  is  the 
beat  method  whether  the  buttocks  lie  at  the  pelvic  brim  or  in 
the  cavity.     An  aniestheticis  required  for  this  procedure,  and 
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the  entire  hand  is  then  passed  into  the  vagina,  strict  antirJ 
septic  precautions  being  observed.  The  fingers  then  follow  thai 
anterior  thigh  up  to  the  back  and  inner  side  of  the  knee,  and  I 
pressure  is  made  upon  the  limb  at  this  point  so  as  to  abdaet 
it ;  this  will  flex  the  leg  and  bring  the  foot  down  within  reach. 
so  that  it  can  be  seized  and  drawn  down  into  the  vagina 
(fig.  155).  The  same  preeantions  must  be  observed  in  this 
raancEUvre  as  in  the  operation  of  internal  version  (see 
p.  496).  A  loop  of  the  cord  may  come  down  with  the  leg ; 
it  must  be  carefully  replaced,  well  above  the  level  of  the 
buttocks.  The  expulsion  of  the  child  should  now  be  left  to 
the  natural  efforts,  unless,  from  interference  with  the  fatal 
circulation,  rapid  delivery  is  necessary.  In  cases  where  this 
manoBuvre  is  practised  for  uterine  inertia,  good  pains  wilt 


FiQ.  156. — Brbboh  Hook. 


usually  follow  from  the  stimulation  set  up  by  the  manipula- 
tions. 

When  the  breech  lies  in  the  pelvic  cavity  it  may  be  found  | 
that  the  leg  cannot  be  reached  on  account  of  the  large 
of  the  child  or  the  small  size  of  the  pelvis  ;  traction  must  then  ' 
be  directly  applied  to  the  buttocks.  The  most  effectual  method 
of  traction  is  by  means  of  the  Breech  Hook  (fig.  156).  This 
is  a  blunt-pointed  metal  hook,  the  width  of  which  should  be 
at  least  two  and  a-quarter  inches.  It  is  applied  by  passing  it 
over  the  lateral  aspect  of  the  anterior  buttock  until  the  point 
lies  above  the  level  of  the  told  of  the  groin  ;  the  instrument  is 
then  rotiiled  through  a  right  angle  ho  as  to  bring  the  hook 
across  the  child's  abdomen  ;  a  finger  is  then  passed  between 
the  thighs,  and  the  point  of  the  book  carefully  guid 
position  on  the  inner  aspect  of  the  anterior  thigh.  1 
oun  then  be  applied  in  the  fold  of  the  groin,  and  it  ei 
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gentleneES  are  exercised  there  is  little  fear  of  injury  oecurring. 
Fracture  of  the  femur  or  pelviB,  or  dislocatiun  of  the  hip  may, 
however,  occur  if  great  force  ia  applied  ;  therefore  every  effort 
ehoulii  always  be  made  to  effect  delivery  by  the  jirevious  method, 
unless  the  child  is  dead,  when  there  is  no  objection  whatever 
to  the  use  of  the  breech  hook.  It  is  usually  waste  of  time  to 
attempt  to  apply  traction  to  the  breech  with  the  lingers  or  the 
fillet. 


(2)  Difficulty  in  the  delivery  of  the  arms  results  from  their 
becoming  displaced  :  this  is  usually  due  to  traction  upwards 
having  been  applied  in  delivering  the  buttocks,  but  it  may 
also  be  due  to  disproportion  between  the  size  of  the  fcEtua  and 
the  pelvis.  The  displacement  is  usually  lateral  (extension) 
UB  shown  in  fig.  157.  The  shoulders  will  then  probably  lie  in 
the  oblique  diameter  of  the  brim  ;  therefore  one  arm  will  be 
anterior,  the  other  posterior.  On  account  ut  the  curvature  of 
the  sacrum,  the  posterior  arm  will  be  easier  to  reach  than  the 
anterior ;    it  should  therefore  be  delivered  tirst.     The  hand 
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must  be  passed  along  the  back  of  the  child  deep  inki  th> 
vagina,  and  the  thunil)  and  first  two  fingers  carried  over 
the  humerus  until  the  elbow  is  reached ;  the  forearm  can 
then  be  fiexed  over  the  face  and  chest,  and  the  limb  thiiS;^ 
delivered.  The  anterior  arm  ia  next  similarly  dealt  with! 
In  a  difficult  case  the  trunk  should  be  rotated  into  the  transi 
verse  diameter,  where  there  is  more  room  for  the  necessaJ 
manipulations.  An  amesthetic  is  usually  required  for  thu 
manceuvre.     There  is  no  risk  of  injuring  the  limb  if  tractt<n 


Fio.  168.— Thb  Abtkb-ci 


i  Head.     a.  Fi.kxrd.     b.  Extbbdku. 


is  applied  to  the  elbow  or  the  forearm.  Occasionally  o 
becomes  displaced  laterally,  the  other  flexed  behind  the  occipaijj 
The  extended  arm  should  first  be  delivered  ;  next  the  pelv: 
should  be  seized  and  the  trunk  rotated  to  the  side  opposite  th) 
limb  liehiiid  the  occiput;  this  will  bring  the  posterior  orai 
into  a  lateral  position,  where  it  can  be  reached  and  delivere 
in  the  usual  manner. 

(3)  DifBculty  in  delivering  the  head  results  either  ire 
esteusion,  from  backward  rotation,  from  its  large  size, 
from  contraction  of  the  pelvis.    The  mechanical  disadvaata 
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of  estension  of  the  after-comiug  head  is  indicated  in  fig.  158. 
^hen  Hexed,  the  head  formB  a  wedge  the  apex  of  which  is 
directed  downwards  ;  when  extended,  the  base  of  the  wedge 
is  directed  downwards,  and  descent  is  therefore  much  more 
difficult.  In  addition,  the  occipito-mental  diameter  (four  and 
B-hnlf  inches]  engages  instead  of  the  sub-occipito-frontal  (four 
inches).  If  the  extended  head,  when  delayed  at  the  hrim,  cannot 
be  flexed  by  traction  on  the  lower  jaw  combined  with  pressure 
on  the  fundus,  perforation  will  probably  be  required.  When  the 
head  is  in  the  cavity,  axis-traction  forceps  may  succeed  In  effect- 
ing its  delivery  if  of  small  size.  Whenever  the  child  is  dead 
perforation  should  be  performed  without  hesitation  to  secure 
easy  delivery.  If  backward  rotation  has  occurred,  aii  attempt 
Bbould  he  made  to  rotate  the  head  and  trunk  so  as  to  bring 

E  occiput  forwards  ;    should  this  fail,  perforation  will  he 
aired  unless  the  head  is  very  small  (see  p.  260). 


Transverse  or  Shoulder  Presentations 


ano 
«Jbt€ 

■■fiti 


These  presentations  include  all  cases  in  which  the  long 
;is  of  the  ftetus  lies  more  or  less  directly  across  the  long 
axis  of  the  uterus — i.e.  all  varieties  of  the  transverse  or 
oblique  lie.  Some  part  of  the  trunk  of  the  tteius  presents 
—almost  invariably  by  its  lateral  aspect.  The  shoulder 
(acromion  process)  in  most  instances  forms  the  denominator 
of  the  presentation ;  but  sometimes  the  arm  becomes  prolapsed 
and  descends  first  into  the  vagina,  while  at  other  times  the 
iteral  aspect  of  the  abdomen,  or  even  the  hack,  forms  the 
;ual  presenting  part. 

It  is  usual  to  describe  only  two  positions  of  the  shoulder 
presentation,  dorso-anferior  and  dorso-posterior  ;  the  former 
is  much  commoner  than  the  latter  because  the  foetus  accom- 
modates itself  better  in  that  position  to  the  forward  curva- 
ture of  the  lower  dorsal  and  lumbar  vertebrJB.    In  the  former 
the  normal  ftctal  attitude  of  flexion  is  fairly  well  preserved 
(&g.  159a) ;  in  the  latter  the  spine  becomes  extended  and  dis- 
icement  of  the  Hmbs  is  frequently  met  with  (fig.  159i)  ; 
imature  rupture  of  membranes   and   prolapse  of  the  cord 
m  in  both  positions.     The  head  usually  occupies 
le  iliac  fossa,  the  breech  lying  upon  the  opjiosite  side  at  a 
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somewhat  higher  level,  80  that  the  long  axis  i 
Btrictlv  speaking,  not  transverse  bat  obliqae.  More  melj 
the  breech  occapiee  the 
iliac  fossa,  irhfle  the 
head  lies  at  the  higher 
level. 

Occurrence. - 
Shoulder    presentatioi 
are  rare,  their  freqaen^f 
being     Tariouslv      esti- 
mated at  from  1-125  to 
1-250  labours.      When 
premature    labours    are 
excluded  the  rate  of  fre- 
quency is  much  reduced. 
They  are  five  or  sis  times 
more  frequent  in  multi- 
pane    than     in    prtmi- 
gravid». 

Causes.  —  AU  con- 
ditions which  prevent 
the  ready  descent  of  the 
fcetal  head  into  Qke  pehie 
brim  may  oeeasion  a 
shoulder  presentation— 
e^.  pelvic  contraction, 
hydramnios,  placenta 
previa,  tvins,  extreme 
uterine  obliquity,  laxity 
of  the  uterine  and  ab- 
dominal moedea,  prema- 
tore  or  dead  bvtoB,  fte. 
It  will  be  recoUeeted  that 
the  same  eooditkns  may 
eaaae  other  fonns  o( 
shnonnal  preeentatioo. 
The  relative  fteqneoey 
of  this  proocntatkaa  in 
multiparp  is  probably  to 
be  explained  by  penin- 
oent  weakening  of  Qw 
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abdominnl   muBcles,   permitting   forward   or  extretDe   lateral 
displacement  of  the  uterus  to  occur. 

Diagnosis.  —This  presentation  can  easily  be  recognised  by 
abdominal  palpation,  before  labour  has  commenced,  or  early 
in  the  first  stage  when  the  membranes  are  intact.  The  uterus 
is  not  pyramidal  in  shape,  but  irregular,  the  long  axis  lying 
more  or  less  completely  across  the  abdomen  ;  as  the  presenting 
part  cannot  descend  into  the  brim  the  level  of  the  fundus  is 
unaltered.  Systematic  palpation  will  show  that  the  head 
occupies  one  or  other  iliac  fossa,  and  usually  that  the  back  is 
anterior ;  the  soft  bulky  breech  will  then  be  found  on  the  opposite 
side  and  at  a  higher  level  than  the  head  ;  occasionally,  however, 
the  breech  will  be  found  in  the  iliac  fossa.  Auscultation  of  the 
ftetal  heart  does  not  assist  the  diagnosis  of  this  presentation. 
Nothing  can  be  made  out  on  vaginal  examination  before 
labour,  eicept  that  the  presenting  part  lies  high  up  and  is  soft 
I  to  the  touch.  During  the  first  stage  a  large  and  elongated  bag 
I  waters  will  form,  in  which  a  small  part— the  arm— may  be 
;  if  the  membranes  have  ruptured,  the  arm  may  become 
apsed  early  in  labour. 

Later  on  in  labour,  when  the  liquor  amnii  has  escaped 
Bid  the  uterus  has  become  moulded  around  the  body  of  the 
OBtuB,  detailed  abdominal  palpation 
very  difficult,  and  the  position 
!  the  different  parts  of  the  foetus 
nnot  in  this  way  be  made  out. 
Kagnosis  must  then  be  made  by 
taginal  examination.  A  prolapsed 
nrm  will  of  course  settle  the  pre- 
Bentation  at  once,  and  the  position 
of  the  head  and  back  can  be  de- 
duced from  the  relation  of  the  hand 
when  supinated:  the  thumb  point- 
ing to  the  head,   the  palm  corre- 
^Hponding    to    the   ventral    aspect. 
^B7hen  prolapse  of  the  arm  does  not 
^Recur,  diagnosis  will  be  more  diffi- 
cult.   In  almost  all  cases,  however, 
the    ribs    with    their    intercostal       *""'"" '" """'  ^^^^^  pw^um. 
spaces  or  the  vertebral  spines  can  he  recognised  with  the 
^^oger,  which  usually  reaches  the  former  along  the  posterior 
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axillary  border  (fig.  160) ;  these  parts  can  hardly  be  mistaken 
for  anything  else.  The  angle  of  the  scapula  may  also  be 
recognised,  and  is  useful  as  indicating  the  position  of  the  back. 
The  acromion  process  and  the  curved  clavicle  may  also  some- 
times be  identified.  By  passing  the  exploring  finger  towards 
the  right  or  left  side  of  the  mother,  the  finger  can  be  passed 
into  the  pit  formed  by  the  apex  of  the  axilla ;  the  head,  of 

course,  lies  upon  the  same  side  of  the 
pelvis  as  the  axillary  pit. 

Mechanism.— Natural  delivery  in 
a  shoulder  presentation  is  imposaibk 
when  the  foetus  is  full-sized;  under 
exceptional  circumstances,  however,  it 
may  take  place  in  one  of  the  following 
three  ways : 

A.  Spontaneous  version  mAj  occur 
—  i.e.  the  presentation  may  spcmta- 
neously  become  transformed  into  a 
breech  or  a  vertex.  This  occurrence 
has  been  observed  early  in  labour, 
before  the  membranes  have  ruptured 
or  the  presenting  part  has  become 
engaged.  It  was  first  described  by  an 
English  obstetrician  of  the  eighteenth 
century  named  Denman.  The  term 
'  spontaneous  version  '  is  usually 
applied  only  to  the  transformation  of 
a  shoulder  into  a  breech  presenta- 
tion ;  when  transformed  into  a  vertex 
the  process  is  called  spontaneous 
rectification.  This  is  an  unnecessary  distinction,  since 
version  may  be  either  cephalic  or  pelvic  (see  p.  494).  No 
precise  observations  have  been  made  upon  the  mechanism  of 
spontaneous  version  ;  its  occurrence  is  no  doubt  very  rare. 

B.  Spontaneous  evolution  may  occur  when  the  fcetus  is 
small  or  macerated,  the  pelvis  large,  and  the  uterine  con- 
tractions powerful.  This  process,  first  described  by  a  Dublin 
obstetrician,  Douglas  (beginning  of  nineteenth  century),  has 
recently  been  studied  by  Ribemont-Dessaignes,  who  was  able 
to  obtain  photographs  of  the  different  stages  of  delivery.  The 
attitude  assumed  by  the  fcetus  is  shown  in  fig.  161 ;  extreme 


Fio.  161 . — Attitude  of  the 
FcETua  IN  Spontankous 
Evolution.  From  Na- 
ture.   (Ribemont-Des- 
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ileuon  of  the  head  and  the  cervical  spine  occm-s,  causing 
severe  compresBion  of  the  thoracic  and  abdominal  viscera  ; 
and  even  if  the  foetuB  is  alive  at  the  onset  of  labour, 
death  invariably  occurs  during  delivery.  Prolapse  of  the 
posterior  arm  first  takes  place,  and  the  bead  and  trunk 
^hen  bscome  compressed  by  the  uterine  contractions  into  the 
tnallest  possible  balk.     After  the  espulsion  of  the  prolapsed 


— Spontakeods  Evolution.     Flo.  103.— SroNTANKooa  Evolutios. 
Photdobapbbd     from      NATdSE.  Sbcohd  Stage,  showihci  Deuvbrt 

PiBST  Staob  or  Dblivebv.  show-  or    Back    w    thb    TBANsvBiwg 

o  Pbolapsb  of  Postebior  Arm.         Duheter. 

(Ribimont-Dessaiones  AUD  LeI'AOE.) 

arm  and  shoulder  (fig.  162)  the  anterior  shoulder  appears 

under  the  symphysis,  and  the  back  follows,  being  expelled  in 

the  oblique  diameter  of  the  outlet.     As  the  disengagement  of 

the  trunk  proceeds,  a  movement  of  rotation  occurs,  carrying 

it  into  the  transverse  diameter,  the  head  being  on  one  aide, 

the  breech  on  the  other  (fig.  163).     Forward  rotation  of  the 

Hahoulders  neit  takes  place,   bringing  the  neck   under  the 

^■^physifi  pubis,  and   the  legs  become   disengaged   in    the 

^^bktero-posterior  diameter  (Sg.  104).     Labour  terminates  like 
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•  bKMb  ease  «ith  the  delintj  ol  the  ■ 
The  foetal  wfmenkJ  i 
tatmnlt  weigbed  fire  and 

C.  SptMtoMtotu  tipmUiom  it  alsB  dMexAel  ••  m  fomhlr 
tcnsiBfttian  in  tte  eaae  of  a  naeefatad  Botas.  Fran  the 
actoonla  cf  oherrera  who  have  watehed  the  jaw  ana,  it  im 
dear  thai  it  does  not  diCer  in  any  important  wpeet  I 
qMntaneotM  evolatioo,  and  snreelj  deserres  to  ben 
aa  diatinet  from  the  latter.  The  trunk  of  the  a 
b  fttj  eompressiUe,  and  may  tbereiaca  he  mora  eontpMefy 


Pto.  IM.— Skistas«oc9  Evolctios,    Tsikd  StAtic,  sHowtMi  Rmms 

BoTjitios  or  Shocuiebs  Asa  Dkltvkkt  o*  Laos. 

(RiBmtniT-DEfaiiGTias  akd  Lviob.) 


bent  upon  itsell,  allowing  the  head  aad  breech  to  be  dis- 
engaged together  (fig.  165). 

[t  mast  be  clearly  ooderstood  that  these  natorsl  tennina- 
lions  of  shoulder  presentations  are  exceptional  occurrences, 
and  cannot  oiider  any  circumstances  be  awaited.  This  p»- 
aentatton  most  invariably  be  dealt  with  by  immediate  intec-, 
ference  in  the  manner  indicated  below.  If  allowed  to 
tinue,  the  case  will  in  all  probability  become  one  of  obsfrueteit 
lahour;  over-distension  of  the  lower  uterine  segment  wilt  enaoe 
{flee  p.  33^),  the  child  will  die  of  comiire^sioik,  aud  the  molhRr, 


prt-  ^^ 
ater-^H 


^H    unleee 
^H     either  < 
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unleee  rescued  by  operative  tneaeuree,  will  die  undelivered, 
either  ot  exhaaetion  or  of  rupture  of  the  uterus. 

Management,^  Since  it  is  impossible,  under  ordinary 
conditioDB,  for  natural  delivery  to  take  place  in  shoulder 
presentations,  the  treatment  consists,  in  all  circumstances, 
in  converting  the  presentation  into  a  vertex  or  a  breech 
by  one  of  the  methods  ot  version  (p.  494).     These  methods 


will  be  described  in  connection  with  the  obstetric  operations. 
If  abdominal  exammation  is  practised  during  the  latter  weeks 
ot  pregnancy,  shoulder  presentations  may  be  discovered  before 
the  onset  of  labour,  and  at  thia  time  they  can  be  corrected 
by  external  version  willi  ease  and  with  perfect  safety  both  to 
the  mother  and  the  ftttus.  If  the  pelvis  is  ot  normal  size, 
cephalic  version  should  be  practised.  The  mal-presentation 
is  however   apt  to   recur,  as  will  be   readily    understood   if 


376 


ABNORMAL  LABOUR 


6  bome  L 


nd,     A£t«r  i 


a  of  t 


'  correction  o 

presentation  in  pregnancy  the  patient  should  accordingly  be 
examined  every  few  days  until  labour  begins.  When  the 
diagnosis  is  made  early  in  labonr,  and  the  membranes  are 
intact,  the  mal-presentatio»  can  be  corrected  either  by  external 
or  bi-polar  version.  At  this  stage  it  is  better  to  perform 
podalic  version,  rupture  the  membranes,  and  bring  down  a 
foot  into  the  vagina,  so  as  permanently  to  correct  the  mal- 
presentation.  When  the  membranes  rapture  prematurely — 
either  before  labour  sets  in  or  early  in  the  first  stage,  diffi- 
culty may  be  met  with  <1)  from  want  of  space  for  turning,  it 
the  greater  part  of  the  liquor  amnii  has  escaped ;  (2)  from 
prolapse  of  the  arm  or  of  a  loop  of  the  umbilical  cord  ; 
(S)  from  the  undilated  condition  of  the  cervix.  Under  these 
circumstances  the  best  treatment  is  first  carefully  to  return 
the  prolapsed  cord  or  arm  under  auKsthesia,  and  then  to 
introduce  a  Champetier  bag  into  the  uterus.  When  the 
cervix  has  been  dilated  by  the  bag,  internal  version  may  be 
performed  if  the  condition  of  the  utems  allows  of  this  being 
safely  done  (p.  496).  Sometimes  shoulder  presentatkns  are 
not  seen  until  labour  is  advanced,  the  liqaor  anmii  has 
all  escaped,  and  the  uterus  is  retracted  over  the  fiptus,  or  is 
actually  in  a  state  of  over-distension  :  the  presenting  part 
will  then  be  found  to  be  immovably  fixed  in  the  pelvis,  and 
the  premonitory  signs  of  rupture  of  the  uterus  may  be 
preseit.  In  such  cases  version  must  not  be  attempted. 
owing  to  the  risk  of  rupturing  the  uterus.  The  foetus  is  in- 
variably dead,  and  only  the  welfare  of  the  motber  need  be 
considered.  Delivery  should  therefore  be  effected  by  decapita- 
tion or  evisceration  (p.  63).  In  general,  if  the  (oetua  is  dead 
decttpitation  should  always  be  preferred  to  Terstoo,  onlen 
the  conditioQS  allow  of  the  latter  being  easily  and  safely 
performed. 


Twin  Labour 


Tbe  diagnosis  of  twin  pregnancy  has  been  eoDaderad  i 
page  69. 

PrmifmlMtitM. — The   two   fcptases   are  almost  inTartahlyw 
pbeed  side  by  side  in  the  atenia,  tbe  lit  being  kogitndinal ; 


nderad^^^l 
inTartahlw^H 
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more  rarely  one   is   placed  entirely   above  the  other,     ' 
commonest  iireBontatioiiB  are  the  following  : 

Firtt  child  sertei,  SKCond  ohild  vetlex         .        .  .        .  83  % 

First     „     vertex,  UGoond     „      breeoh  .        ■  3S  % 

FitBt     ,.     breeoh,  Second     „     veHex        .         .  .        .  li  % 
First     .,     breeoh.  Second     ..     breech       .         .  ■  10  % 

First     „     vertex  or  hruech.  Second  child  shoulder     .        -    2  % 


The  remaining    18   per  cent,  are  made  up  of  variouB  com- 
binations.   The  presentation  of  the  second  fcetus  can  seldom 
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1)6  recognieed  until  the  first  has  been  born,  or  at  any  rate 
until  labour  has  considerably  advanced. 

General  Course  of  Labour. — With  twins,  labour  frequently 
comes  on  prematurely,  and  shows  an  increased  liability  to  the 
occurrence  of  certain  complications,  such  as  {a)  hydramnios 
(usually  affecting  one  sac  only),  (b)  premature  rupture  of 
the  membranes,  (c)  prolapse  of  a  loop  of  the  cord  or  a 
limb,   (d)    uterine  inertia,  {e)  complex  presentations.     As   a 
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miae  partly  to 
irtiidi  ramlto  h 
the  tati  UmI  the  itegft  of 
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the  pftaaeB  tt  ha&  «ai 


■mil  Kza  of  twin  betsseB.    In  a 
kboar  iefeoia  eotinlj-  opan  tha  rdabon  of  Oa  I 
ooe  aooOier.    When  tfae  pdrig  is  foD-ioed  or  a 
large^  the  small  first  betas  does  not  fiD  it,  and  the  fn 
part  of  the  seeood  any  e 

fiist; 
Ibas 
knovn  as   twim   tecJnmf, 

fuUowing  are  the 
ties:  (1)  two 
I  tions;  one  bead  lying  in  adiaaee 
of  the  otfaer,  the  vertex  of  the 
second  cnten  the  bnm  togelher 
with  the  ned  of  the  fint,  and 
neithei'    can 

(2)  first 

presentation  ;  the  vertex  of  tba 
second  enters  the  brim  in  ad- 
vance of  the  after-coming  bead 
of  the  first,  and  the  two  heads 
become    locked    either    ekim   to 

■  ^'^  chin,  side    by  side,  oeeiput  tm. 
chin,    or    occiput    to    oonpitt; 

(3)  the  first  presents  by  the:] 
vertex    or    breecb,    the    second; 

transverBely.  In  varieties  <1)  and  (2),  natural  delivery 
possible  if  tbe  pelvis  U  large,  the  uterine  contractions  ate 
powerful,  and  the  fcetnsee  are  small ;  wben  these  conditions 
are  not  present,  and  invariably  in  tbe  third  variety,  in&aper- 
able  obstruction  to  natural  delivery  will  result.  Locking 
occurs  quite  as  frequently  with  Wnovolar  as  with  uniovular 
twins. 

Management.— ^iRce  the  first  child  almost  invariaMy 
presents  by  the  bead  or  breech,  its  delivery  may  be  left  to 
the  natanU  efforts.     In  some  cases  of  binovular  twins  with 
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iDdependent  placentie,  the  first  tifter-birth  may  immediately 
follow  the  delivery  of  the  first  child.  TJBimlly,  however,  thia 
does  not  occur,  and  the  uterine  contractions  cease  for  Btteen 
to  thirty  minutes  after  the  birth  of  the  first  child  ;  then  they 
return,  and  the  second,  if  presenting  favounvhly,  is  quickly 
delivered,  for  the  passages  have  been  already  fully  dilated. 
A  vaginal  examination  should  be  made  immediately  after 
the  birth  of  the  first  child  to  recognise  the  presentation 
of  the  second  ;  if  vertex  or  breech,  nothing  need  he  done  ;  if 
transverse,  external  or  internal  version  should  be  performed  ; 
the  latter  will  be  usually  very  easy  on  account  of  the  small 
size  of  the  fcetus  and  the  relaxed  condition  of  the  cervix. 
When  the  lie  of  the  fcetuB  is  longitudinal,  the  membranes 
may  be  ruptured  artificially  if  the  uterine  contractions  are 
ineffectual.  Cases  of  binovular  twins  occasionally  occur  in 
which  labour  ceases  after  the  birth  of  the  first  child;  the 
cervix  becomes  smaller,  the  second  bag  of  waters  recedes,  the 
uterus  remains  completely  relaxed,  and  ten  to  twelve  days, 
or  even  much  longer  periods,  may  elapse  before  the  return  of 
labour  pains.  In  such  circumstances  it  is  better  to  excite 
pains  by  rupturing  the  membranes.  The  two  placenta'  usually 
follow  the  birth  of  the  second  child.  The  third  stage  should 
be  conducted  with  the  greatest  care  and  patience ;  the  uterus 
quickly  becomes  exhausted,  and,  the  area  of  the  placental  site 
being  unusually  large,  the  risks  of  post-partum  hiumorrhage  are 
increased.  When  dividing  the  cord  of  the  first  child  between 
two  ligatures  in  the  usual  manner,  care  should  be  taken  to 
tie  the  distal  ligature  securely,  for  if  an  anastomosis  should 
exist  between  the  two  placental  circulations  (umbilical),  the 
Hecoiid  child  may  bleed  through  the  cord  of  the  first. 

Twin  locking  is  dealt  with  by  sacrificing  the  first  child, 
which  is  usually  dead,  in  the  interests  o!  the  second,  if  the 
fi^tal  entanglement  cannot  be  cleared  by  manipulation  under 
anfesthesia.  In  the  first  variety,  the  lower  head  may  be 
Bometuues  extracted  after  pushing  up  the  upper  head  out  of 
the  way ;  if  forceps  fails,  the  head  must  be  perforated  and 
crushed.  In  the  second  and  third  varietie.s,  the  first  fcetus 
will  almost  inevitably  perish ;  it  may  be  decapitated,  or  the 
head  perforated,  and  after  delivering  it  an  attempt  should 
be  made  to  save  the  second  by  the  application  of  forceps  or 
by  version. 
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Prolapse  of  the  Umbilical  Cord  and  the  Limbs 

A  loop  of  the  ambiltcal  cord  Bometimes  descends  betow 
the  presenting  part ;  when  this  occurs  before  the  membranes 
have  ruptui'ed,  the  condition  is  called  presentation  of  the 
cord.  After  ruptore  the  loop  will  descend  into  the  \-agina  or 
may  even  protrude  at  the  vulva  ;  this  is  prolapse  of  the  cord, 

Causes.— Descent  of  the  cord  is  more  likely  to  occur  when 
the  presenting  part  imperfectlv  fills  the  pelvic  brim  than 
when  the  conditions  are  normal :  it  is  therefore  chielly  met 
with  in  presentations  of  the  breech  or  shonlder,  when  there  is 
pelvic  contraction,  hydramnios,  or  twins,  or  when  the  ftetua  is 
unosually  small,  as  in  prematnre  labour;  other  conditions 
which  favour  its  occurrence  are  placenta  previa,  an  abnor- 
mally long  cord,  and  the  lax  condition  oE  the  oteniB  found  in 
multiparee. 

Diagnosis. — The  loop  ot  cord  is  easily  recognised  whether 
the  membranes  are  intact  or  raptared.  If  the  ftetos  is  dead 
and  pulsation  has  ceased,  presentation  of  the  oord  may  be 
mistaken  for  a  hand  or  foot,  but  with  prolapse  no  mistake  is 
possible. 

Risks. — Prolapse  of  the  cord  does  not  increase  the  maternal 
risks  of  labour,  except  in  so  far  as  the  manipulations  required 
for  its  replacement  involve  slight  additional  risks  of  sepeis. 
The  fcetus  is  in  great  danger  of  death  by  asphyxia  from 
compression  of  the  cord  between  the  presenting  part  and  the 
pelvic  wall,  or  the  tip  of  the  imperfectly  dilated  cervix ;  the 
fcetal  mortality  in  this  condition  is  about  50  per  cent.  The 
risks  are  greater  when  the  presentation  is  a  vertex  than  in 
abnormal  presentations,  for  serious  compression  can  hardly  be 
avoided  when  the  head  is  in  the  brim.  Desceut  in  front  of 
the  head  (anterior)  is  more  dangerous  than  descent  behind  it 
(posterior^  for  in  the  latter  the  cord  may  he  near  one  of  the 
Bacro-iliac  synchondroses  and  thus  entirely  escape  compression, 
while  in  the  former  the  loop  is  certain  to  be  compressed  be- 
tween the  head  and  the  anterior  pelvic  wall.  The  risk  is 
lees  in  a  multipara  than  in  a  primigravida,  for  in  the  former 
labour  can  be  terminated  more  rapidly. 

ilanagttatnt. — Wheo  it  is  found  that  palsatioo  in  the 
rd  has  entirely  ceased  the  f(Etal  heart  should  be  aascnltated, 
id.  if  no  sounds  are  heard,  the  case  may  be  left  to  terminate 
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i  the  foetuB  is  dead.  If  compreBsion  of  the  eord  has 
Bhort  time,  the  heart  may  continue  to  beat.  When 
the  fietus  is  still  living  interference  in  its  interest  ia  required. 
Presentation  of  the  cord  is  best  treated  by  posture.  The 
aim  of  postural  management  is  to  place  the  patient  in  an 
attitude  in  which  the  fundus  of  the  uterus  lies  at  a  lower 
level  than  the  cervix,  bo  that  the  action  of  gravity  will  promote 
the  return  of  the  presenting  loop  into  the  uterine  cavity.  The 
most  effectual  method  is  to  place  the  patient  in  the  genu- 


Fio.  168.— Thk  KNKB-CHKsr  (QKsp-pKcTOftiL)  Poarnos. 

pectoral  position  (fig.  168),  in  which  the  body  is  supported  upon 
the  laiees  and  the  upper  part  of  the  chest,  the  arms  being 
folded  beneath  it.  Another  less  eS'ectual,  but  also  less 
troublesome  method,  is  the  knee-elbow  position,  In  which  the 

Ibo<ly  rests  upon  the  knees  and  forearms  (fig.  169).  The  knee- 
chest  is  more  eS'ectual  than  the  knee-elbow  position,  because 
in  the  former  the  fundus  lies  at  a  relatively  lower  level  than 
in  the  latter.  Both  of  these  postures  are  very  irksome,  and 
cannot  be  maintained  for  more  than  ten  to  fifteen  minutes  at 
a  time;  the  patient  should  then  be  placed  upon  ber  side,  and 
the  postural  treatment  resumed  after  an  interval.     In  hospital 
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practice  the  Trendelenburg  position  has  been  employed,  and 
with  a  suitable  table  it  is  possible  to  obtain  a  posture  in  which 
the  patient  is  nearly  upside  down  ;  but  it  is  obviously  unsuit- 
able for  general  use.  These  postures  frequently  fail  to  effect 
reduction.  The  greatest  care  should  be  taken  to  preserve 
the  membranes,  for  while  they  remain  intact  there  is  little  or 
no  risk  of  compression.     The  possibility  of  pelvic  contraction 
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t'lG.  169. — The  Knee-elbow  Position. 


must  be  remembered,  but  no  other  treatment  is  required  at 
this  stage,  as  the  foetus  is  not  in  immediate  danger. 

Prola2)sc  of  the  cord  with  a  j^ctf'tially  dilated  cervix  should 
in  the  first  instance  be  treated  by  digital  reposition.  An 
anaesthetic  is  administered,  the  whole  hand  passed  into  the 
vagina,  and  the  cord  then  pushed  into  the  uterus  well  above 
the  presenthig  part.  In  vertex  presentation  a  tight  abdominal 
binder  may  then  be  applied,  to  keep  the  presenting  part  well 
down  in  the  pelvic  brim,  and  so  prevent  recurrence  of  the  pro- 
lapse. With  the  same  object,  in  breech  presentation  a  leg  should 
be  pulled  down  into  the  vagina.  Instrumental  methods  of 
reposition  are  also  sometimes  adopted,  but  they  are  inferior  to 
the  digital  method,  for  by  the  former  a  portion  of  the  loop  may 
easily  be  left  in  a  dangerous  position,  unknown  to  the  operator. 
A  simple  repositor  can  be  constructed  from  a  piece  of  tai)e  and 
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a  gum-elaBtic  catheter  (fig.  170).  A  Buitable  length  of  tape 
is  boiled  and  passed  throagb  or  aroand  the  prolapsed  loop  of 
cord  ;  the  catheter  ib  Bteritieed  and  prepared  by  making  a 
counter-opening  opposite  the  eye  ;  through  this  the  ends  of 
the  tape  are  then  threaded.  The  loop  of  tape  encircling 
the  prolapsed  cord  is  now  drawn 
sufficiently  tight  to  hold  it  with- 
out undue  compression.  The 
catheter,  along  with  the  snared 
loop  ol  cord,  is  next  pushed 
up  into  the  uterus  as  high  as 
poseible,  and  left  there  to  be 
expelled  with  the  body  of  the 
foetus. 

If  in  a  vertex  presentation 
with  a  partially  dilated  eervis 
reposition  cannot  be  properly 
effected,  or  it  the  cord  comes 
down  again  after  having  been 
replaced,  a  Champetier  bag 
should  he  introduced  after  care- 
ful reposition  of  the  prolapsed 
loop;  this  will  effectually  pre- 
vent recurrence,  in  addition  to 
dilating  the  cervix.    In  a  breech 

presentation  the  risk  of  compression  is  decidedly  less.  If 
the  cord  can  lie  properly  replaced,  it  is  sufficient  to  pull  down 
a  leg  and  leave  delivery  to  nature;  if  there  is  difficulty  in 
replacing  it,  the  dilating  bag  should  bo  employed. 

When  the  cervix  is  /idly  dilated,  prolapse  of  the  cord 
lould  in  all  cases  be  treated  by  immediate  delivery  by  version 
If  the  head  has  passed  the  brim,  the  cord  cannot 
possibly  be  replaced  nor  can  veraion  be  performed  ;  rapid 
extraction  with  forceps  offers  the  best  chance  of  saving  the 
child. 

Prolapse  of  Ltmbs. — Very  occasionally  a  vertex  presenta- 
tion is  complifiited  by  descent  of  the  arm  or  the  leg,  so  that 
the  hand  or  foot  enters  the  pelvic  brim  along  with  the  bead. 
Ibis  occurs  more  frequently  with  prematui'e  labour  or  with 
twins,  or  when  the  pelvis  is  contracted,  than  under  normal 
conditions.     Such  a  presentation  is  usually  called  cojnpUsx. 
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Prolapse  of  the  foot  is  much  riirer  than  prolapse  of  the  hand, 
When  the  head  is  of  small  size,  prolapse  of  the  hand  does  not 
prevent  natural  delivery;  if,  however,  with  a  large  head 
descent  is  interfered  with,  the  hand  should  be  replaeeil  undi 
anesthesia,  and  the  head  then  delivered  with  forceps.  Evi 
if  the  hand  cannot  be  replaced,  it  will  in  all  probability  iul 
fere  little  with  forceps  delivery,  although  it  may  be  injured' 
by  compression  between  the  forceps-blade  and  the  pelvic  wall. 
In  a  transverse  presentation  both  the  arm  and  the  leg 
sometimes  become  prolapsed,  and  along  with  them  a  loop  of 
the  cord  may  descend.  Thia  givea  u  complex  presentation 
which  offers  considerable  difBculties  in  diagnosis.  The  treat- 
ment is  version  in  all  caseB,  when  the  labour  is  not  too  tajf; 
advanced  for  this  operation  to  he  safely  [wrformed. 
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The  female  pelvis  may  be  variously  altered  in  size  atone, 
or  in  size  and  shape,  by  errors  of  development,  by  local  or 
general  bone  disease,  or  by  the  results  of  accident.  The 
frequency  of  pelvic  contraction  varies  greatly  in  different 
localities,  being  much  more  frequent  in  large  cities  than  " 
rural  districts.  Among  over  50,000  laliours  in  the  Univer- 
sity Klinik  in  Vienna  Itetween  1878  and  1895,  pelvic  con- 
traction occurred  in  2*5  per  cent,  of  all  cases.  At  Qneeii 
Charlotte's  Hospital,  London,  in  the  years  1905-7,  it  wu 
found  that  in  5,000  labours  4-6  per  cent,  of  cases  of  con- 
tracted jwlvia  occurred.  A  large  number  of  different  types 
exist,  but  most  of  them  are  of  rare  occurrence,  and  their 
effects  upon  the  course  of  labour  have  not  received  detailed 
individual  study.  Two  types  are,  however,  of  comparatively 
frequent  occurrence,  and  must  therefore  be  fully  considered  ;: 
the  others  will  be  only  briefly  referred  to. 

1.  The    Generally    Contracted    Pelvis    (Small    roi 
pelvis:  Pelvis  squabiliter justo-minor). — Thia  form  of 
(fig.  171)    differs  from   the  normal    miiinly  in   size,  all 
diameters  being  proportionately  diminished,  while  the  gem 
shape  is  preserved.     Minor  differences,  however,  exist  in 
inclination  of  the  plane  of  the  brim  and  in  the  curvature 
the  sacrum.     The  promontory  lies  at  a  level  higher 
.nd  the  angle  made  by  the  plane  of  the  brim 
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the  bomon  is  therefore  somewhat  increased.  (Compare 
figs.  86  and  171.)  The  concavity  of  the  sacrum  from  side  to 
side  is  deepened,  while  that  from  above  downwards  is  dimin- 
ished ;  these  changes  shghtly  exaggerate  the  diminution  of 
the  a ntero- posterior  diameter  o£  the  ciivity.  All  the  dimen- 
sions of  the  outlet  are  proportionately  reduced.  The  shape 
of  the  false  pelvis  is  unaffected,  but  its  diameters  are  also 
diminished.  Sometimes  pelves  of  this  variety  approximating 
to  the  male  type  are  met  with. 

Nothing  is  definitely  known  of  the  causes  of  this  form  of 
pelvic  contraction  ;  it  is  said  to  be  the  variety  raost  commonly 
met  with  in  America  (Edgar),  bat  in  European  countries  the 


Fia.    171. — QlKKItALLr   CoSTRiCTBD    PSLVIS. 

rachitic  forms  predominate.  It  may  be  met  with  in  women 
whose  development  is  otherwise  normal ;  it  ia  also  frequently 
found  in  dwarfs  who  are  not  the  subjects  of  rickets. 

2.  The  Flat  Pelvis,  — The  characteristic  features  of  this 
form  of  contracted  pelvis  are  :  (1)  reduction  in  length  of  the 
conjugate  diameter  of  the  brim,  and  (2)  an  abnormal  curva- 
ture of  the  iliac  crests.  Two  varieties  are  distinguished— 
viz.  one  in  which  no  other  changes  than  those  just  mentioned 
are  found,  and  one  in  which  changes  also  occur  in  the  pelvic 
cavity  and  outlet.  By  some  writers  these  varieties  are  respec- 
tively termed  non-rachitic  and  rachitic,  the  latter  being 
attributed  to  rickets  in  all  cases.  By  othera,  both  varieties 
are  attributed  to  rickets,  and  they  are  then  respectively  termed 
the  elliptical  or  simple  fiat  pelvis,  and  the  reni/orm  fiat 
pelvis.     The  latter  is  clearly  riukety,  but  the  evidence  upon 
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which  the  former  is  attributed  to  rickets  is  inconclneive,  and 
we  shall  therefore  adopt  the  names  non-rachitic  and  rachitic 
flat  pelvis  for  these  two  varieties. 

In  the  non-rachitic  fiat  pelvis  the  deformity  ie  never 
extreme  ;  the  patient  is  usually  well  developed  in  other  re- 
spects, and  shows  no  rickety  changes  in  any  other  part  of  the 
skeleton.  The  anterior  portions  of  the  iliac  crests  are  not 
incurved  to  the  same  extent  as  in  the  normal  pelvis ;  conse- 
quently the  distance  between  the  anterior  superior  iliac  spines 
(interspinous  diameter)  does  not  maintain  its  usual  prop( 
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tion  to  the  distAnce  between  the  summits  of  the  iliac  creata 
(intercristal  diameter).  This  alteration  has  no  in6uence  upon 
labour,  but  is  useful  clinically,  in  furnishing  an  indication 
of  the  condition  of  the  pelvic  brim.  The  conjugate  diameter 
of  the  brim  may  be  reduced  to  3  inches  (7*5  cm.),  but  in 
this  form  of  flat  pelvis  it  is  very  rare  to  find  a  greater  reduction 
than  this.  This  change,  to  which  the  characteristic  ^ai/ffntn? 
is  due,  appears  to  he  caused  by  slight  forward  displacement 
of  the  upper  part  of  the  sacrum.  The  transverse  diameter 
of  the  brim  is  increased,  either  absolutely  (over  five  inches)  or 
at  any  rate  relatively  to  the  length  of  the  conjugate.  The 
oblique  diameters  of  the  lirim,  as  well  as  all  those  of  tbe 
cavity  and  outlet,  are  unaltered. 
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In  the  rachitic  flat  pelois  the  deformity  may  be,  and 
lally  IB,  much  more  pronounced  than  this.  Such  evi- 
dences of  riukets  will  be  found  as  curvature  of  the  shatta 
of  the  long  bones  and  enlargement  of  their  epiphyees,  bead- 
ing and  bending  of  the  ribs,  and,  perhaps,  diminutive 
slature.  In  marked  eases  the  pelvis  shows  a  series  of  charac- 
teristic ohnnges.  The  outward  displacement  of  the  anterior 
portion  of  the  iliac  crests  is  well  marked,  the  iliac  fossiB  being 

r     
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™  has  been  both  bent  and  displaced  forwards  by  the  pressure  of 
the  body-weight  ;  the  promontory  has  therefore  been  carried 
nearer  to  the  symphysis,  and  the  concave  anterior  surface 
has  become  flat,  or  it  may  be  even  slightly  convex  (figs.  174 
and  176).  In  addition,  rotation  of  the  whole  Irone  has 
occuri-ed  round  a  horizontal  asis  passing  through  the  centre 
of  the  sacro-iliac  synchondroses;  this  brings  the  promontory 
still  nearer  the  symphysis,  and  carries  the  coccyx  further 
away  from  it.  The  outlet  of  a  rachitic  flat  [wlvis,  on  the 
Jier   hand,  ia  larger   than    normal   (lig.   174),     Ita  antero- 
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posterior  tliaioeter  is  increaeed  by  the  rotation  of  the  Bacram 
just  described.  Under  the  pressure  of  the  body-weight  trans- 
mitted by  the  innominate  bones  through  the  hip-joints  to  the 
egs,  the  lateral  jielvie  walls  balge  outwards,  increasing  the 
ransverse  diameter  of  the  brim  ;  while  the  ischial  tuberosi- 
iea  are  carried  further  apart,  thus  increasing  the  width  of 
he  pubic  arch  and  the  length  of  the  transverse  diameter  of 
outlet.  On  looking  into  such  a  pelvis  from  below,  the 
large   dimensions   of   the   outlet   contrast   greatly    with   the 
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contracted  conjugate  of  the  brim,  while  the  exaggerated  pro- 
minence of  the  sacral  promontory  is  well  seen  (compare  figs, 
and  174). 

Sometimes  m  a  rachitic  Hat  pelvis  the  bodies  of  the 
Itones  are  distinctly  iucnrved  (beaked),  encroaching  still  fi 
upon  the  conjugate  of  the  brim:  when  the  latter  deformity 
is  well  marked  the  pelvis  is  sometimes  called,  from  the  shape 
of  the  brim,  iht^  figurt-of-tight  rachitic  Jiat  pelvis. 

The  changes  in  a  marked  case  of  rachitic  fiat  pelvis  may 
be  summarised  as  follows  : 

Fahe  i'ffi'i>.  ^Relative  increase  in  interspinous  diameter 

Brim. — Conjugate  diminished,  transverse  increased,  shape 
reoiform  or  figure-of-eight  (see  fig.  193). 

Outlet. — Transverse  and  antero-posterior  increased,  paluc 
arch  widened,  or  in  sume  cases  narrowed  (beaked). 

Co riJy.^ Anterior  surface  of  Bocrum  flat  or  convex. 
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The  generally  contracted  fiat  pelvis  (flat  justo-minor 
pelvis)  is  a  form  in  which  diminutive  size  ifl  associated  with 
rachitic  flattening ;  the  shape  is  that  of  the  rachitic  flat 
pelvis,  hut  all  the  diameters  are  diminished  in  length. 
This  form  of  pelvis  is  uBually  asBociated  with  extreme 
rachitic  changes  in  the  skeleton  generally,  one  of  the  most 
frequent  of  these  being  lateral  curvature  of  the  spine  (scoliosia). 
When  this  change  is  present  the  resulting  pelvic  contraction 
iB  asymmetrical  or  oblique  (fig.  175).  If  the  spine  is  fairly 
straight,  the  generally  contracted  flat  iielvis  remains  sym- 
metrical.    The  resulting  deformity  is,  in  either  case,  extreme, 
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and  gives  rise  to  more  serious  difficulty  in  labour  than  either 
the  flat  pelvis  or  the  small  round  pelvis. 

In  the  Vienna  statiatics  already  quoted,  the  four  varieties 
of  non-rachitic  flat  pelvis,  rachitic  flat  pelvis,  generally  con- 
tracted pelvis,  and  generally  contracted  flat  pelvis,  accounted 
for  about  96  per  cent,  of  all  cases  of  pelvic  contraction ;  the 
remaining  varieties  are  accordingly  vety  uncommon.  The 
extreme  cases  of  pelvic  contraction  met  with  in  this  country 
usually  belong  to  the  generally  contracted  flat  variety. 

Generally  enlarged  Pelvis  (jwlvis  lequabiliter  justo- 
major).^Thi8  is  not  a  contracted  pelvis  at  all,  but  a  pelvis 
of  greater  size  than  the  normal,  though  proportionate  in  all 
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its  diameters.  Its  influence  is  not,  as  a  rale,  unfavourable, 
but  it  maybe  one  of  the  factors  in  the  causation  ot  precipitate 
labour  (see  p.  820). 

Diagnosis  of  Pelvic  Contraction. — While  the  presence 
of  a  contracted  pelvis  may  be  surmised  from  the  diminutive 
stature  of  the  patient,  from  general  evidences  of  rickets  or 
other  bone  diseases,  from  lameness,  or  from  the  pendulous  con- 
dition of  the  abdomen  in  pregnancy,  it  can  only  be  certainly 
recognised  by  measurement.    The  anatomical  pelvic  diameters 


Fu;.  17t\ — Pelvimeter. 


dt^soriUnl  on  pago  17i>  cannot  l>e  measured  clinically,  but 
certain  olher  measurenionls  of  the  living  subject  can  be 
n\avU\  from  which  the  size  of  the  true  pelvis  may  be  inferred 
with  approximate  accuracy.  Such  measurements  must  be  made 
with  great  care,  as  it  is  very  imix>rtAnt  for  practical  purposes 
to  nott^  the  degree  of  contraction  present  in  any  given  case. 

The  nuwsurenionts  of  the  pelvis  which  can  be  taken  in 
the  Hving  suhjeii  are  txtcrfiiii  and  inttrnaL  They  should, 
whenever  jH\<sihK\  Iv  taken  with  the  pelvimeter ;  some,  how- 
ever, are  host  nieasurevi  with  the  lingers.  Methods  ot  esti- 
mating the  >i.'e  v^f  the  i>elvis  are  called  clinical pelcimetnf. 
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^BlFhe  moBt  useful  form  o(  pelvimeter  for  external  measurements 

^H^  is  that  of  Collin  shown  in  fig.  176.     It  consists  of  a  pair  of 

enllipers,  tui-nished  with  an  index  which  shows  the  distance 

between  the  points  in  all  positions.     The  points  can  be  sepa- 

■  rated  from  one  another  by  opening  the  instrument  like  a  pair 
of  forceps,  or  in  the  reverse  direction  by  crossing  the  blades 
(fig.  176,  b).  The  latter  position  is  used  for  measuring  the 
transverse  diameter  of  the  outlet  by  pressing  the  crossed 
points  deeply  into  the  perineum,  so  as  to  bring  them  in  contact 
with  the  inner  borders  of  the  ischial  tuberosities.     Theinstru- 

■  ment  can  also  be  used  in  this  position  for  internal  measure- 
ments, In  using  it  for  e:iternal  measurements  the  instrument 
ahonld  be  held  by  the  points — one  in  each  hand,  and  carefully 
adjusted  to  the  required  diameter,  by  firm  pressure  against 
the  bone  (fig.  178).     The  index  is  then  read  off. 

External   Measurements.  —  (1)    Interspinous  Diameter. 

I  This  is  the  distance  between  the  outer  borders  of  the  anterior 
superior  Iliac  spines ;  its  average  length  is  10  inches  (25  cm.). 
('2)  Intercrixtal  Diameter.  This  is  the  distance  between 
the  outer  borders  of  the  iliac  crests  where  these  are  widest 
apart ;  the  points  of  the  pelvimeter  are  moved  to  and  fro  until 
the  position  of  rattsimum  seiianition  has  been  found,  which 
18  usually  about  '2},  inches  behind  the  anterior  superior  spines. 
Its  average  length  isllinches  ('27'5cm.).  From  recent  obser- 
valions  on  the  cadaver  (Sandstein)  it  appears  that  this  diameter 
approximately  represents  twice  the  length  of  the  transverse 
diameter  of  the  brim  ;  and  as  the  latter  is  very  difficult 
to  measure  clinically,  this  relation  becomes  one  of  practical 
im{K>rtance.  In  a  normally  shaped  pelvis  the  intercostal 
diameter  is  an  inch  longer  than  the  interspinous  diameter. 
This  proportion  is  preserved  in  the  generally  contracted  pelvis, 
although  the  length  of  both  may  be  diminished,  but  in  the  Hat 
pelvis  there  is  less  than  an  inch  of  difference  between  them, 
and  in  well-marked  nicbitic  Hattenuig  the  interKpinous  may 
even  be  equal  in  length  to  the  intercristal  diameter. 

(3)  External  Conjugate  Diajnctcr.  This  is  the  distance 
between  the  tip  of  the  spine  of  the  last  lumbar  vertebra  and 
the  centre  of  the  upper  border  of  the  symphysis  pubis.  This 
diameter  can  I>e8t  be  measured  in  the  erect  position.     The 

k posterior  bony  point  is  diftjcult  to  find  in  fat  subjects,  but  in 
thin  women  there  is  no  difficulty.     Whenever  practicable  the 
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lumbar  spines  should  be  counted,  and  a  palpable  pit  or 
depression  will  usually  be  found  just  below  the  spine  of  the 
fifth  vertebra.  One  point  of  the  pelvimeter  is  adjusted  to 
this  depreeeion,  and  the  other  pressed  carefully  and  firmly 
against  the  pubes  in  the  position  described.  The  average  length 
of  this  diameter  ia  7^  to  8  inches  (19  to  20  cm.)-  Wien  the  spine 
of  the  last  lumbar  vertebra  cannot  be  clearly  felt,  it  may  be 
located  as  follows  :  the  position  of  the  two  posterior  superior 
iliac  spines  is  first  marked  upon  the  skiu ;  these  points  are 


[  then  united  by  a  horizontal  line;  a  point  1|  to  1|  inches 
I  above  the  centre  of  thiB  line  will  indicate  the  position  of  the 
Kfifth  spine.  Shallow  depressions  can  often  be  recognised  over 
I  three  bony  points,  and  from  them  a  rhomboidal  figure 
I  may  be  constructed  u|>on  the  lumbo-sacral  region  known  as 
I  kbe  rhomboid  or  lozenge  of  Michaelis,  the  lower  sides  being 
I  formed  by  the  posterior  borders  of  the  glutei  maximi  moselee, 
I  (he  upper  sides  by  lines  joining  the  fifth  lumbar  apine  to  the 
wterior  superior  iliac  spine  on  each  side.  The  relatiuos  of 
)  three  bony  points  to  one  another  can,  however,  best  be 
1  by  marking  oat  a  triangle  upon  the  back  as  in 
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6g.  177  ;  the  base  line  repreeentB  the  diBtance  between  the 
posterior  superior  iliac  spines  (posterior  inter -spinous 
diameter).  Its  length  is  variable,  and  eonaeqiiently  little 
importance  can  be  attached  to  it ;  the  average  is  placed  at 
4  inches  (10  cm.)  in  a  normal  pelvis. 

In  the  case  of  a  normal  pelvis  3^  to  3^  inches  (9'5  to  10  cm.) 

most   be   deducted  from  the  external  conjugate  diameter  to 

obtain   the  true   conjugate  ;    if   the  pelvis  is  flattened,  4  to 

^L.4j  inches   (10  to  10'5  era.)  shonld  be  deducted  in  order  to 


■ftllo 


178. — Hmsurdig  THi  Antsho- POSTS woa  Dumktkr  o 

(BOMM.) 


allow  for  the  forward  displacement  of  the  upper  part  of  the 
sacrum. 

(4)  The  antera-ponterior  and  tranxverne  dtavieters  o(  the 
outlrt  (see  p.  176)  can  be  directly  measui'ed  with  the  pelvimeter, 
and  are  of  special  importance  in  the  case  of  the  generally  con- 
tracted pelvis,  where   the  size  of  the  outlet  ia  of  quite  as 

.much  importance  as  that  of  the  brim  (fig.  I7S). 

f     Internal   Meastirriitents. — These   can  be  made  with  the 

tbgerB  alone,  or  with  an  internal  pelvimeter.  The  most 
tmportant  diameter  to  )»  estimated  by  this  method  is  the 
conjugate  of  the  brim. 

(1)  Diagonal  Conjugate. — This  is  the  distance  from  the 

MDtre  of  the  promontory  of  the  sacrum  to  the  centre  of  the  lower 
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border  of  the  sympbysiB  (fig.  179).  It  can  eai 
with  the  fingers  only  when  the  pelvic  lirim  is  considerably 
contracted,  but  it  cannot  be  taken  in  labour  when  the  present- 
ing part  is  flsed  in  the  brim.  In  common  with  other  cUuical 
meaeurenienta,  it  hae  the  disadvantage  that  its  relation  to  the 
true  conjugate  is  variable,  and  difficult  to  estimate  precisely. 
On  an  average  it  may  be  said  to  be  from  J  to  J  of  an  inch  longer 
than  the  true  conjugate — i.e.  4|  to  5  inches.  The  factors  which 
affect  the  diagonal  conjugate  to  an  extent  which  it  is  difficalt 
to  estimate  are  the  thickness  and  depth  of  the  symphyi 
and  the  angle  which  it  forms  with  the  plane  of   the  bii 


Fio.  179. — Mbasubiho  thb  Diaqohal  CoicmOAn.    (NORBn.) 


This  taeasurement  can  best  be  made  with  the  patient  lying  on 
her  back,  the  thighs  Hexed  and  supported  by  assistanta,  and 
the  huttocka  drawn  over  the  edge  of  the  bed ;  it  can  also, 
however,  be  made  in  the  usual  obstetric  posture,  when  no 
asaistance  will  be  required.  The  index  and  middle  fingers 
are  passed  into  the  vagina  and  pressed  upwards  and  backwards 
until  the  rounded  surface  of  the  promontory  can  be  felt  with 
the  tip  of  the  middle  finger.  In  a  pelvis  of  normal  size  it  is 
usually  impossible  to  reach  the  promontory.  Care  must  be 
taken  not  to  mistake  the  ridge  representing  the  joint  between 
the  first  and  second  sacral  vertebret  for  the  promontory,  for  the 
diameter  will  then  appear  to  be  longer  than  it  really  is.     The 
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^^Boint  where   the   lower  border  of   the  symphysiB   comes   in 

^BboQtact  with  the  band  is  tbeo  marked  off  with  the  finger-nail, 

^"luid   after  withdrawing   the   fingers    the   measured    distance 

between  this  point  and  the  tip  of  the  middle  finger  represents 

the  length  of  the  diagonal  conjugate. 

(2)  Various  methods  have  been  introduced  to  measure  the 
true  conjugate  and  transverse  directly  by  the  use  of  an  internal 
pelvimeter.  The  simplest  form  of  internal  pelvimeter  is  that 
of  Skutscb,  which  may  be  used  tor  both  the  conjugate  and 
transverse  diameters  of  the  brim.  This  instrument  is  a  pair 
of  callipers  with  one  rigid  and  one  flexible  arm,  joined  by 
a  screw  but  not  furnished  with  an  index.  In  measuring 
the  transverse  the  internal  rigid  limb  is  passed  into  the 
vagina  and  first  guided  up  to  the  centre  of  the  right  lateral 
wall  of  the  pelvic  brim,  while  the  point  of  the  ffesible  limb 
is  adjusted  to  the  tip  of  the  left  great  trochanter.  The 
instrument  is  then  withdrawn  and  the  distance  between  the 
points  measured  off.  The  rigid  limb  ia  again  passed  and 
the  point  applied  to  the  centre  of  the  left  lateral  wall  of  the 
brim,  the  external  limb  being  applied  to  the  same  point  as 
l>efore.  The  instrument  is  then  withdrawn  and  the  separation 
of  the  points  again  measured.  The  difference  between  the 
two  measurements  represents  the  leuglli  of  the  transverse 
diameter.  In  measuring  tbe  conjugate  the  tip  of  the  rigid 
limb  is  placed  against  the  centre  of  the  promontory,  and  the 
Hexible  limb  adjusted  to  the  centre  of  the  upper  border  of  the 
symphysis ;  the  second  measurement  is  taken  with  the  rigid 
limb  placed  upon  tbe  centre  of  the  posterior  surface  of  the 
aymphysis  at  its  upper  border.  The  difference  between  them 
represents  the  true  conjugate.  In  practice  this  instrument 
ia  difficult  to  work  with  precision.  Experience  shows  that 
a  rough  estimate  of  the  size  of  tbe  transverse  diameter  may 
be  obtained  by  the  simple  expedient  of  endeavoming,  with 
two  fingers  in  the  vagina,  to  trace  the  pelvic  brim  from  the 
symphysis  back  to  the  promontory.  If  the  transverse  is  of 
normal  length  this  is  very  difficult,  even  under  aniestbesia, 
but  if  contracted  it  will  be  quite  practicable.  This  method  can 
be  controlled  by  halving  the  intercristal  diameter. 

(3)  Another  method  of  internal  pelvimetry  must  bo  men- 
tioned— -viz.  the  method  of  Johnson.     This  consists  in  [mssing 
^the  whole  hand  into  the  vagina,  and  endeavouring  to  fit  tbe 
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cloEed  fist  into  the  conjugate  of  the  briui.  The  author  of  ihi 
method  elaborated  it  to  Buch  an  extent  as  to  define  a  at 
positions  of  the  thumb  and  fingers,  each  of  which  represent 
a  definite  length  from  four  to  three  inches,  and  he  claimed 
that  he  waa  thus  able  to  measure  the  conjugate  precisely.  It 
is  clear  that,  as  hands  are  not  of  uniform  size,  there  is  abun- 
dance of  room  for  error,  which  can  only  be  eliminated  hy 
taking  careful  measurements  of  the  hand  in  the  various 
attitudes  described  by  Johnson  before  attempting  to  apply  it. 
A  further  objection  is  that  the  hand  cannot  be  passed  into 
the  vagina  except  immediately  after  labour,  and  the  method 
is  therefore  not  available  at  the  time  when  measurements 
are  most  required. 

Clinical  pelvimetry  clearly  yields  results  which  are  by 
means  precise.  One  measurement  must  be  controlled  as  ft 
as  possible  by  others,  but  ultimately  the  carefully  corrected 
diagonal  conjugate  is  most  to  be  relied  upon.  For  practical 
purposes  a  rough  estimate  of  the  transverse  is  also  necessary 
in  order  to  determine  the  shape  of  the  pelvic  brim.  Photo- 
graphy by  j-rays  can  be  employed  to  show  the  shape  of  the 
pelvis  with  a  fair  amount  of  success  except  in  advanced  preg- 
nancy. Another  useful  method  of  control,  however,  exists  in 
determining  for  any  given  case  the  relation  in  size  between 
the  pelvis  and  the  fa>tal  head.  This  can  be  done  during  preg- 
nancy as  Weil  as  in  labour,  and  is  usually  employed  in  deciding 
upon  the  mode  of  treatment  requii-ed  in  pelvic  contraction. 
This  method  will  be  described  in  another  place  (p.  479). 

Pregnancy  and  Labour  in  Contracted  Pelves.— The 
course  of  pregnancy  is  not  affected  to  any  considerable  extent 
by  pelvic  contraction.  There  is  no  greater  risk  of  abortion, 
and  only  a  slightly  greater  risk  ot  premature  labour,  than 
when  the  pelvis  is  normal ;  the  development  of  the  fcetus  is 
not  affected  in  any  way,  the  full-time  child  being  of  average 
size  and  weight.  Towards  the  close  of  pregnancy  the  uterus 
may  become  anteverted,  causing  a  more  or  less  marked 
condition  of  '  pendulous  belly.'  This  is  mainly  due  to  the 
unusual  height  of  the  presenting  part,  which  cannot  enter  the 
narrow  pelvis  ;  the  level  of  the  fundus  is  consequently  higher 
than  usual,  and  when  spinal  curvature  is  associated  with 
pelvic  contraction  the  forward  displacement  of  the  uterus 
i  very  marked.     Multiparity  with  lax  abdominal  walls. 
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and  diminutive  Etature,  etill  further  exaggerate  the  ttnleverBion. 
Pelvic  contraction  has  been  aheady  alluded  to  as  a  cause  o! 
incarceration  of  the  retroverted  gravid  uterus  at  the  fourth 
month  (p.  95). 

The  general  course  of  labour  is  modified  by  pelvic  contrac- 
tion in  various  ways : 

(1)  Abnormal  presentations  are  three  or  four  times  com- 
moner in  contracted  than  in  normal  pelves ;  the  reasons  for 
this  have  already  been  mentioned. 

(2)  Prolapse  of  the  cord  is  much  commoner  than  in  normal 
pelves. 

(8)  When  natural  delivery  occurs,  labour  is  prolonged  and 
the  mechanism  is  modified. 

(4)  Unlesti  the  true  conjugate  is  at  least  three  and  a-quarter 
inches,  even  with  artificial  aid  the  survival  of  the  child  ie 
very  unlikely. 

(5)  The  maternal  risks  are  increased  by  the  greater  length 
and  difficulty  of  the  labour,  and  by  the  frequent  necessity  of 
employing  artificial  methods  of  delivery. 

(6)  The  fcetal  risks  are  increased  in  natural  delivery  by 
severe  compression  of  the  head  during  its  passage  through 
the  narrow  pelvis,  and  under  other  cii-cumstancea  by  the 
operations  required  to  effect  delivery,  some  of  which  involve 
the  destruction  of  the  ftetus. 

The  diniral  phfjiomena  are  modified  in  several  important 
particulars.  When  the  degree  of  obstruction  is  considerable, 
violent  uterine  action  may  lie  aroused,  which  may  either  pass 
into  ionic  contraction,  or  give  place  to  secondary  inertia. 
The  cen-is  dilates  slowly  and  the  first  stage  is  therefore  pro- 
longed ;  the  bag  of  waters  is  voluminous  and  frequently 
ruptures  prematurely  ;  ci»dema  of  the  anterior  lip  of  the  cervix 
may  occur  from  the  compression  of  the  lower  uterine  segment 
between  the  head  and  the  pubes.  A  large  caput  succedaneum 
forms  in  vertex  or  face  presentations ;  it  may  be  so  large  as 
to  present  at  the  vulva  before  the  head  has  passed  the  brim. 
In  a  rachitic  flat  pelvis  the  second  stage  is  often  unusually 
rapid,  when  the  patient  is  a  multipara ;  in  the  generally 
contracted  pelvis  it  is  always  long  and  difficult. 

The  fihape  of  the  pelvis  and  the  length  of  the  conjugate 
are  the  factors  which  chiefly  influence  the  course  of  labour. 
With    the    three    common    varieties    of    contracted    pelvis 
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spontaneoufi  delivery  occnrs  in  from  40  to  63-3  ])er  cent,  of  a 
cases ;  the  simple  flat  pelvis  is  the  most  fnvourable  in  t 
respect,  then  the  generally  contracted  pelvis,  and  lastly  t 
rachitic  flat  pelvis.     The  freijuency  of  spontaneons  delivei^ 
diminishes  rapidly  in  proportion  to  the   diminution   of   the 
conjugate.     Thus  the  Viemia  statistics  previously  referred  to 
Bhow  the  following  percentages  : 

.    BJ  cm.     =     (S'S  in.)      spoQlaneons     75-0  % 


C.  V. 
0.  V. 
C.V. 

c.v. 


8J    , 


..) 


49-7% 
25  0% 


Mechanism. — I.  Flat  Pelvis, — (a)  In  head presentatio 
the  mechanism  is  usually  modified  in  the  following  mannet 


Fro.  180,— LiaoDR  w  Fiat  Pblvis  :  Rotatios  op  thb  Hsas  e 

pASStNO  THE  Bsm.     (Clabznce  WsBaTEB.) 
l.WlU-mulxdKteelB'BolJlJqilltj.    3.  Korward  nUtlod.    3.  Ha^vttd  roatian. 

although  many  variations  may  be  met  with :  The  head 
enters  the  brim  more  or  less  extended,  and  in  the  tranB- 
verse  instead  of  the  oblique  diameter.  Niigele's  obliquity 
(anterior  asynclitism)  is  usually  well  marked  in  the  second 
stage  of  labour.  When  the  contraction  of  the  conjugate  is 
considerable,  lateral  displacement  of  the  head  towards  the  side 
occupied  by  the  occiput  occurs  early  in  labour  ;  this  is  rendered 
possible  by  the  increased  length  of  the  transverse  diameter, 
and  lends  to  promot«  flexion,  because  the  sinciput  is  delayed 
in  the  narrow  conjugate,  while  the  occiput,  having  more  roc 


jl  free  to  descend.  The  result  of  this  movement  is  that  the 
i-parietal  diameter  ia  brought  into  the  wide  lateral  part  of 
a  brim,  while  the  bi-teniporal  diameter  engages  in  the  con- 
With  anterior  asynclitism  the  head  passes  through 
I  brim  by  a  movement  of  rotation  round  the  promontory 
',.  180).  As  it  descends,  the  sagittal  suture  approaches  the 
pubes,bringmgthe  posterior  parietal  bone  first  into  the  eavity 
(fig.  180,  3).  Rotation  in  the  opposite  direction  nest  occurs, 
the  sagittal  suture  approaching  the  sacrum  {fig.  180,  a)  and 
thus  bringing  the  anterior  parietal  bone  into  the  cavity. 
With  posterior  asynclitism  at  the  commencement  of  labour, 
a  similar  movement  of  rotation  round  ihepubes  occurs.  The 
mechanical  advantage  of  this  movement  of  rotation  is  indi- 
cated in  fig.  181.  The  lateral  inclination  of  the  head  which 
accompanies  this  movement  tilts 
the  bi-parietal  plane  c—il,  and 
brings  into  the  brim  a  plane  the 

(diameter  of  which  is  indicated 
by  b — a.  This  is  the  super- 
pob-parietal  diameter,  measuring 
about  a,  quarter  of  an  inch  less 
than  the  bi-parietal.  The  widest 
part  of  the  head  thus  escapes 
direct  engagement  in  the  plane  of 
4he  brim.  Forward  rotation  of  the 
occiput  will  occur  if  the  head  is 
flexed  when  it  reaches  the  pelvic 

floor.  When  the  head  has  passed  the  brim,  there  will  be  no 
further  difficulty  in  delivery  unless  the  shoulders  are  dis- 
proportionately large. 

If  the  movement  of  lateral  displacement  does  not  occur, 
B  labour  proceeds,  the  head  may  become  completely  extended, 
ihe  posterior  part  being  prevented  from  descending  while  the 
interior  part  has  sufiicient  space  for  this  movement.     This 
■may  result  in  a  brow  or  face  presentation. 

The   moulding  of   the  ffttal   head  is  modified ;    there  is 

Kvell-marked  lateral  asymmetry,  the  middle  of  the  posterior 

■■  parietal  bone  lieiug  much  depressed  ;  hut  in  the  longitudinal 

plajie   overriding   of   the   bones   is   not   excessive    (fig-  182). 

Often  a  depression  or  a  depressed' fracture  of  the  posterior 

^m  parietal  bone  is  caused  by  the  pressure  exercised  upon  it  by 
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B  |)romontory  (figs,  235  and  236).  Or,  after  birth,  h.  depres-  ' 
sion  is  found  upon  the  posterior  parietal  bone,  which  marks 
the  line  of  compression  by 
the  promontory  in  the 
movements  of  lateral  dis- 
placement and  rotation 
round  the  sacrum. 

(6)  In  breech  present- 
ation the  mechanism  of 
delivery  of  the  after- 
coming  head  i^  modified 
aa  follows :  The  head  en- 
gages with  its  occipito- 
-Po<!TEBios  Aspm  or  F(etai.  frontal  diameter  in  the 
UoiTLDiHa  FROM  long  traQsverse  diameter 
of  the  brim  ;  a  movement 
of  lateral  displacement, 
similar  to  that  joBt  described,  should  next  occur,  and  be 
followed  by  a  movement  of  flexion.  Owing  to  the  wedge 
shape  of  the  ftctal  skull  on  coronal  section  (fig.  181),  a  certain 
mechanical  advantage  is  obtained  by  the  after-coming  head, 
inasmuch  as  the  narrow  end  of  the  wedge — i.e.  the  base 
of  the  akuU— first  enters  the  brim.  The  bi-parietal  diameter 
will  therefore  tend  to  be  reduced  somewhat  by  compression 
daring  itB  passage,  and  the  difficulty  will  thus  be  diminished. 
Rotation  round  the  promontory,  bringing  first  the  posterior, 
and  then  the  anterior,  parietal  bone  into  the  i>elvie  cavity, 
will  occur  when  the  degree  of  contraction  is  considerable.  J 

II.  Genf.rally  contracted  Pelris. — In  this  form  of  con-1 
tracted  pelvis  the  mechanism  of  labour  is  not  gi^eatly  modified,  " 
as  the  proportions  of  the  pelvis  are  normal.     In   head  pre- 
sentation the  movement  of  jlexton  is  exaggerated,  reducing 
the  diameter  of  engagement  to  the  utmost  extent.     Internal 
rotation  is  controlled  by  the  inrlined  planes  of  the  ischium, 
not   by   the   pelvic    floor.     Upon    the   inner   surface   of   the 
ischium  a  shallow  ridge  may  be  traced  running  from  the  ilio- 
pectineal  eminence  to  the  ischial  spine ;  behind  this  line  is  a  J 
smooth  bony  surface,  ihe  posterior  ischial  plane ;  in  front  oil 
it  is  a  similar  surface,  the  anterior  ischial  plane  (fig.  89  a),  1 
When  the  head  lies  in  the  oblique  diameter  (first  position) 
the  occiput  will  come  in  contact  with  the  left  anterior  plane. 
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the  sinciput  with  the  posterior  plane  of  the  opposite  Bide. 
The  inclination  of  these  planes  is  such  that  a  body  in  contact 
with  the  anterior  plane  is  directed  forwards  and  inwards 
(towardft  the  middle  line),  in  contact  with  the  posterior  back- 
wards and  inwards.  Their  combined  effect  will  therefore  be 
to  carry  the  head  from  the  oblique  into  t!ie  antero-poaterior 
diameter.  Forward  rotation  will  occur  in  the  first  and  second 
positions,  backward  rotation  in  the  third  and  fourth.  Unless 
the  head  tightly  fits  the  pelvis  this  effect  will  not  be  pro- 
duced ;  therefore  it  is  only  in  the  case  of  a  generally  con- 
tracted pelvis,  or  a  normal  pelvis  with  an  abnormally  large 
head,  that  it  can  be  looked  for.  It  follows  that  backward 
rotation  is  the  rule  in  occipito- posterior  positions  with  a 
generally  contracted  pelvis  and  a  head  of  average  size.  The 
passage  of  the  head  through  the  outlet  is  rendered  unusually 
difficult  by  the  diminution  of  the  antero-posterior  and  trans- 
verse diameters  of  the  lower  pelvic  strait.  In  this  respect 
great  difference  exists  between  the 
flat  and  the  generally  contracted 
pelvis. 
F      In  breech  presentation    also  the 

aechanism  of  labour  is  not  appre- 

pably   modified,    but,   owing   to   the 

nduction  in  length  of  the  diameterij 

Bf  the  outlet,  displacement  of    the 

tnns  is  very  frequent  and  the  delivery 

]l  the  after-coming  head  is  unusually 

lifficult ;  tor  this  reason  breech  pre- 

lentation  is  very  unfavourable  to  the 

(cEtus  in  a  generally  contracted  pelvis. 

U  extension  of  the  head  should  occur 

berforation  will  be  unavoidable. 

The  moulding  of  the  head  is  of 

Ifae  normal   type,   but  is  extreme  iu         "'""'■' 

legree  (fig.  183) ;  depression  and  fracture  of  the  bones  are, 

however,  uncommon. 

Labour  is  more  difficult  in  a  generally  contracted  pelvis 

than  in  a  flat  pelvis  with  an  equal  length  of  conjugate,  for  the 

Mason  that  the  former  is  contracted  thi'ougbout,  the  latter 

ficly  at  the  brim.    In  the  flat  pelvis  all  difficulty  ceases  when 

Sie  head  has  passed  the  brim  :  in  the  generally  contracted 
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pelvis  the  delivery  of  the  head  through  the  narrow 
is  the  most  difficult  stage. 

Management  of  Labour  in  Contracted  Pelves. — 
(a)  When  the  degree  of  pelvic  contraction  is  so  great  as  to 
prevent  the  birth  per  vias  naturales  of  a  >'iable  ehild  under 
anj  ctrcumstancee,  the  case  should  be  treated  by  CEesarean 
section  at  term,  unless  this  is  absolutely  declined  by  the  patient, 
when  abortion  must  be  induced,  (b)  ^\'hen  the  pelvis  is 
large  enough  to  admit  the  passage  of  a  viable  child,  but  not 
large  enough  for  a  fnll-tenn  child,  premature  labour  should  be 
induced  at  the  time  appropriate  to  the  case,  if  the  oppor- 
tunity of  doing  HO  offers  itself.  If  the  time  for  induction  of 
premature  labour  has  paused  by,  the  case  should  be  allowed 
to  go  to  term,  and  an  attempt  then  made  to  procure  b  living 
child  per  vias  naturales  with  the  aid  of  symphysiotomy, 
version,  or  forceps ;  or,  if  there  is  insufficient  pelvic  space  for 
these  operations.  Cesarean  section  should  be  performed.  In 
the  application  of  these  principles  to  the  different  degrees  of 
pelvic  contraction  some  difference  of  opinion  exists. 

Extreme  Pelvic  Contraction  (Conjugate  under  2j  inches : 
7  cm.). — The  birth  of  a  viable  child  per  vias  naturales  ia 
here  impossible.  Abortion  may  be  induced  before  the  sixtfa 
month ;  if,  however,  the  case  first  comes  under  observation 
later  than  this  or  during  labour,  when  the  child  is  alive, 
Cfesarean  section  should  be  performed  ;  when  dead,  it  should 
preferably  be  delivered  by  craniotomy  if  there  is  sufHcient 
pelvic  space  for  this  operation  (p.  52{>). 

Moderate  Pelvic  Contraction  (Conjugate  ■2jf  to  3}  iuohes: 
7  to  8  cm.). — It  is  with  regard  to  cases  in  this  group  that 
practice  is  unsettled.  When  the  opportunity  offers,  prema- 
ture labour  may  be  induced  at  the  appropriate  time.  Ex- 
perience shows,  however,  that  the  success  of  this  operation 
depends  greatly  upon  the  degree  of  pelvic  contraction,  the 
chances  of  survival  of  the  child  being  much  greater  with 
the  larger  pelves  than  the  smaller  ones.  In  one  hundred 
cases  Bar  found  the  ftetal  mortality  of  induction  as  follows 
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Owing  to  the  safety  of  uncomplicatod  Cesarean  sectioQ  at 
She  present  time,  it  ahould  be  preferred  to  induction  of  prema- 
ture labour  In  pelves  of  or  under  three  and  a-quarter  inches. 
When  the  caae  does  not  come  under  observation  until  a  late 
stage  of  labour,  and  the  circumstanceB  are  unfavourable  for 
ihe  performance  of  Gfesarean  section  without  undue  risk 
B  p.  518),  symphysiotomy  should  be  perfonned  it  the  child 
■  alive,  craniotomy  if  it  is  dead. 

Slight  Pelvic  Contraction  (Conjugate  over  3J  inches: 
I  cm.).— In  this  group  induction  of  premature  labour  has 
very  extensively  employed  and  yields  very  satisfac- 
ory  results  from  the  point  of  view  of  the  mother,  but  is 
)  satisfactory  as  regards  the  child,  the  fostal  mortality 
iTbeing  about  10  per  cent.  The  calculation  of  the  appropriate 
time  for  induction  must  be  carefully  made  in  the  manner 
indicated  on  page  477.  When,  however,  the  case  is  seen  for 
the  first  time  during  labour,  careful  management  may  still 
ensure  a  favourable  termination  both  to  mother  and  child. 
AsBistance  should  not  be  withheld   when   the   second   stage 

tie  reached,  because  of  the  serious  risks  of  continued  pressure 
Spon  the  fcetal  head. 
[  Practical  experience  shows  that  on  the  whole  forceps  is 
more  useful  that  version  in  all  kinds  of  pelvic  contraction. 
Thus  the  Vienna  statistics  already  quoted  show  that  of 
eighty-three  cases  of  flat  pelvis  (SJ  to  4  inches  :  8  to  10  cm.) 
delivered  by  forceps  the  foetal  mortality  was  31  per  cent. ; 
while  in  about  the  same  number  of  cases  of  version  the 
mortality  was  53  per  cent.  It  would  therefore  appear  that 
there  is  a  better  chance  of  saving  the  child  by  forceps  than 
by  version  in  flat  pelvis.  When  the  pelvis  is  generally 
contracted,   head   presentation  is  decidedly  more  favourable 

In  breech ;  version  should  therefore  be  avoided,  and  the 
ond  stage  terminated  by  the  application  of  forceps. 
; 


Rare  Forms  of  Contracted  Pelvis 

A.  Due  to  disease  affecting  the  skeleton  generally. 

(1)  Osteomalacic  pelvis. 

(2)  Pseudo-osteomalacic  pelvis. 
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B.  Due  to  diBease  of  the  pelvic  jmnts. 
{8>  NdgeJr's  or  Oblique  pelvis. 
{4)  R*>t>€rt's  or  Traitseersely  eomiractedpelvu. 

(5)  Oblique  pdris  due  to  disease  of  the  hip-joint. 

C  Dae  lo  disease  oi  the  rertebr»l  ccdnini]. 

(6)  Kyphotic  peiris. 
(T>  Seoiiotic  pelcis. 
^  Spondyloiistkttic  pelcis. 

D.  Dne  to  lamoars  of  the  pelvic  baoes. 

(Vi  Osteomakicic  Pelvif    tUalacostBUi  Felris,  Triradnte 
Palris).  —  OsteonuUam,    or    isoIUtifls    OEaim.    prodaeeB   i 


VtB.   CM. — OSMW0i»L1.M.lC    PiLItS   <ra«   ttfflMllTW    DlUJWfU. 


ct»r»c4»riBtip  peliric  (Monnitj  shown  ta  figb  IM  bmI  ]  _ 
TIm  -"*— 'i-ig  |n>dac«d  hy  this  diaow  iw^im  Ih*  pilm 
konas  so  nadi  thai  thctf  riehl  m  tU  dinetioaB  to  fBHBva^ 
vittttwncdtthaktiw(ntT»«oU^esaBd  stntjrlont  its 
shapaw  TTii  html  filrir  ailli  hll  ia  Ihii  ihaiiji  tififMt, 
Snt  apfareai  in  ffiitinn  to  tha  anfcgiar  fart  al  &■  Iris 
ii  front  ol  lb«  ■iiitolMit  Otg.  ISI).  TUb  pcafans  tta 
•kaacMrirtie-baaknig'of  thvpahea.    A»A>  iliiiiBJIj  ta»- 
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lother  in  tlieir  anterior  parts.  The  Bacrum  becomeB  displnced 
forward,  the  spme  is  curved,  the  beakiiig  of  the  pubtc  bones 
increaHss,  the  iliac  crests  become  twisted,  and  extreme  deformity 
results,  the  [wlvic  brim  being  reduced  to  a  triradiate  alit 
(figs.  185  and  198).  In  addition  to  the  changes  in  the  pelvis, 
marked  deformity  of  the  long  bones  and  of  the  vertebrul 
eolumn  occurs.  Extreme  degrees  of  pelvic  contraction  are 
eansed  by  this  disease. 

It  had  been  found  that  removal  of  the  ovaries  sometimes 
arrests  the  morbid  process  in  the  bones,  and  in  consequence 
Csesarean  section,  followed  by  removal  of  the  uterus  and 
has  been  advocated  as  the  best  treatment  during 


Fio.   185.— UsTKo 


regnancy.    Cure  of  existing  deformity  is  of  course  impossible, 

**bnt  in  a  certain  proportion  of  cases  the  advance  of  the  disease 

has  been  arrested  by  this  operation.    Abortion  may  be  induced 

in  the  early  mouths  as   an   alternative  to  the   radical   and 

curative  operation. 

(2)  Pseudo-osteomalacic  Pelvis. — This  variety  is  due  to 
rickets,  and  has  received  its  name  from  the  resemblance 
it  presents  to  osteomalacic  contraction  (fig.  186).  The 
pubic  liones  are  slightly  beaked,  but  the  lateral  pelvic  walls 
have  not  yielded  to  the  same  extent  as  in  the  former  variety. 
The  anterior  portions  of  the  iliac  crests  are  not  normally 
incurved,  so  that  the  interspinous  e4]uals  or  exceeds  the 
intercristal  diameter  in  length.  Severe  rickets  is  the  cause 
■C  the  deformity,  and  general  rachitic  changes  in  the  skeleton 
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are  always  associated  with  it.  Treatment  in  pregnancy  ib 
governed  entirely  by  the  degree  of  contraction  present.  The 
recognition  of  this  and  the  foregoing  variety  is  facilitated  by 
the  obtrusive  signB  of  general  bone  disease  which  accompany 
them. 

(3)  Nagele's  Pe/wis.— This  variety  is  caused  by  disease 
occurring  in  infancy,  in  or  near  one  of  the  sacro-iliac 
syuchondroses ;  as  a  result  ankylosifi  with  bony  union  of  the 


joint  occurs,  and  the  development  of  the  ala  of  the  Bacrom  Q 
the  affected  side  is  mora  or  less  completely  arrested. 
resulting  deformity  is  shown  in  fig.  187.  On  the  affected 
side  ihe  ilio-pectineal  line  is  almost  straight,  and  the  great 
sacro-sciatic  notch  is  much  narrower  than  its  fellow.  The 
symphysis  pubis  is  displaced  for  half  an  inch  or  more  to 
the  sound  side  of  the  mesial  plane  of  the  body.  The  oblique 
diameter  of  the  sound  side  (the  right  in  fig.  187)  is  consider- 
ably diminiBhed  in  the  whole  pelvis  from  brim  to  outlet ;  the 
opposite  oblique,  the  transverse  and  antero-poslerior  diameters, 


Flo.  187.— NiaMi-e'a  Pxlvib. 


He  little  affected  ;  from  narrowiug  of  the  sacro-sciatic  notch, 
the  sacro- cotyloid  diameter  (promoutory  to  back  of  acetabulum) 
of  the  affected  aide  is  very  considerably  less  than  its  fellow. 
The  distance  between  the  posterior  snperior  iliac  spines  ia 
iduced,  and  the  jiiibic  arch  is  ftHymmetrical. 


ii'ia,  188,— Robibt'9  PsLvia, 
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Itia.  189.— 0BU40B  Pblvis 


The  diagnoeis  of  this  form  of  contracted  pejvis  is  difficult. 
The  patient  is  usually  well  developed,  and  shows  no  sign  of 
lameness,  or  of  general  bone  disease.  The  oblique  and  sacro- 
cotyloid  diameters  are  very  difficult  to  measure  clinically, 
and,  as  we  have  seen,  the  diameters  which  can  Iw  estimaied 
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^Bre  not  greatly  affected.     The  flattening  of  the  lateral  pelvic 

^^mU  on  the  affected  aide  can  be  recognised  by  careful  digital 

examination  under  anffistbesia,  and  the  lateral  displacement 

of  the  symphyBiB  pubis  ia  a  valuable  indication  of  the  eon- 

,  dition.    An  x-r»y  photograph  of  the  pelvis  is  the  best  method 


Pia.  lOI. — TaB  Sacbuu  and  Lumbab  Vkbtebrt:  fro 
Sfondtlousthbsm.    (Nkvokbadkb.) 


F  diagnosis.     Labour  will  be  difficult,  as  the  dimiuution  in 
the  area  of  the  pelvic  brim  and  cavity  ia  considerable. 

(4)  Robert's  Pelvin. — This  form  of  pelvis  is  due  to  bi- 
lateral Bynostosis  of  the  sacro-iliac  synchondroses,  occurring 
in  infancy  ;  the  lesion  is  the  same  as  in  Niigele's  pelvis,  but  it 
affects  both  joints  (fig.  188).  The  ala  of  the  sacrum  is  imperfectly 
developed  upon  both  sides  ;  both  ilio-pectilineal  lines  are  nearly 
Bttraight;  both  sacro-ticiatic  notches  are  diminished  In  width. 
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The  reBult  is  a  marked  diminutioD  in  the  transverse  diameter 
of  hrim,  cavity,  and  outlet  of  the  pelvis  ;  the  pubic  arch  also 
is  narrowed.  The  distance  between  the  iwsterior  superior 
iliac  spines  is  considerably  reduced.  Diagnosis  is  easier  than 
in  Nagele'a  pelvis,  as  the  transverse  diameters  of  the  brim 
and  the  outlet  can  be  more 
readily  estimated  than  the 
oblique. 

(5)  Oblique  Pelvis  due  to 
disease  of  the  hip-joint. — 
Various  forms  of  oblique  de- 
formity may  be  produced  by 
subluxation  of  the  hip  (which 
may  be  uni-  or  bi-lateral,  eon- 
genital  or  infantile)  and  by 
caries  of  the  joint.  Spinal 
curvature  is  almost  always 
associated  with  these  lesions. 
The  resulting  lameness  and 
deformity  will  direct  atten- 
tion to  the  condition  of  the 
pelvis.  In  fig.  189  it  will  !« 
seen  that  there  is  well-marked  tilting  of  the  pelvis,  and  the 
flattening  of  the  lateral  pelvic  wall  affects  the  sound  side, 
reducing  the  length  of  the  left  oblique  diameter. 

(6)  Kyphotic  Pehis. — This  variety  ot  contracted  pelvis  is 
doe  to  angular  curvature  of  the  lumbar  spine,  the  result  of 
caries  followed  by  absorption  of  bone  and  fusion  of  the  bodies 
of  adjacent  vertebrm  (fig.  190).  Compensatory  lordosis  of  the 
dorsal  spioe  usually  accompanies  the  condition.  The  chief 
changes  in  the  pelvis  are  fomid  at  the  outlet,  where  the  trans- 
verae  and  antero-posterior  diameters  are  greatly  diminished. 
The  conjugate  diameter  of  the  brim  is  elongated  by  backward 
rotation  of  the  sacrum,  and  the  whole  pelvis  becomes  fonnel- 
shaped.  Diagnosis  is  assisted  by  the  condition  of  the  spine ; 
also  the  diameters  of  the  outlet  are  capable  of  clinical  measure- 
ment. Delivery  through  the  narrow  outlet  will  be  possible 
with  forceps  except  in  well-marked  contraction,  when  cranio- 
tomy will  be  required. 

(7)  Scoliotic  Pelvis. — Lateral  curvature  of  the  spine  may 
produce  a  certain  amount  of  asymmetry  of  the  pelvis,  one 


F;a.  192. — SirB«,  Exostosis. 

(0  At.  AVIS.) 
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Bide  being  somewhat  more  roomy  than   the  other.      Only 
slight  degrees  of  pelvic  contraction  can,  however,  be  produced 


in  this  way.  When  associated  with  rickets,  aeoUosis  may 
.  prodnce  an  extreme  degiee  of  oblique  defoi-mitj  associated 
L  with  flattening  {fig.  175). 
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(8)  Spondylolisthetic  Pelvis. — This  extremely  rare  form 
of  pelvic  contraction  is  due  to  forward  dislocation  from  caries 
of  the  body  of  the  fifth  lumbar  vertebra  (spondylolisthesis — 
(nr6vBv\o9,  vertebra ;  oXitrOfjai^^  gliding).  The  lumbar  verte- 
brsB  become  displaced,  descend  into  the  pelvis,  and  of  course 
greatly  diminish  the  available  length  of  the  conjugate  diameter 
(fig.  191).  In  addition  the  pelvic  outlet  is  diminished  by 
forward  displacement  of  the  lower  part  of  the  sacrum  and 
the  coccyx.  The  resulting  deformity  of  the  spine  is  obvious, 
and  on  vaginal  examination  the  displaced  lumbar  vertebrae 
can  be  recognised. 

(9)  Tumours  of  the  Pelvic  Bo7W5. —Exostoses,  either 
single  or  multiple,  are  sometimes  found  in  the  pelvis,  the  com- 
monest positions  for  them  being  the  anterior  surface  of  the 
sacrum  (fig.  192)  and  the  posterior  surface  of  the  pubes.  In 
the  latter  position  a  small  exostosis  which  has  been  overlooked 
may  cause  unexpected  difficulty  in  labour.  Cartilaginous  or 
sarcomatous  growths  of  large  size  are  sometimes  met  with, 
and  may  cause  insuperable  obstruction  to  delivery. 


Abnormal  Conditions  of  the  Soft  Parts 

Ovarian  Tumours.— When  situated  entirely  above  the 
pelvic  brim,  these  tumours  do  not  give  rise  to  much  difficulty 
in  labour,  even  though  of  very  large  size.  They  may  occasion 
some  exaggeration  of  uterine  obliquity,  and  thus  lead  to 
abnormal  presentations ;  but  in  this  situation  they  never 
cause  obstruction.  Axial  rotation  of  the  tumour,  leading  to 
serious  consequences,  may  occur  either  during  pregnancy  or 
in  the  puerperium.  The  diagnosis  of  a  large  ovarian  tumour 
in  the  abdomen  as  a  rule  is  not  difficult  during  labour  ;  the 
differential  diagnosis  of  hydramnios  has  been  already  referred 
to  (p.  1 14).  Operative  treatment  is  rarely  called  for  in  labour, 
and  should  be  postponed  until  the  patient  is  convalescent, 
unless  acute  symptoms  arise  during  the  puerperium. 

When  situated  wholly  or  partially  in  the  pelvic  cavity^ 
ovarian  tumours  cause  serious  obstruction  in  labour;  they 
then  lie  1)elow  the  presenting  part  and  prevent  the  descent  of 
the  foetus,  and  its  passage  through  the  outlet  (figs.  82  and  194). 
eous  delivery,  although  very  rare,  may  occur  in  the 
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^Bloltowing  wa;B  :  (1)  the  tumour,  if  cystic,  may  be  ruptured 
^f  by  compression,  and  the  collapsed  oyst  maybe  too  small  to 
prevent  the  passage  of  the  fmtus  ;  (2)  the  tumour  may 
rupture  the  pelvic  floor  and  be  expeSled  in  front  of  the  pre- 
senting part,  either  through  the  anus  or  the  vulva.  If  the 
obstruction  proves  insuperable  and  ia  not  artificially  relieved, 
[  rupture  of  the  uterus  will  occur. 

The  diagnosis  of  the  presence  of  a  pelvic  tumour  is  easy 


).  IM. — OvAKUv  Ct9t  OBSTRVcmia  Labocr  ;    Partial  Dh^^tatioii  c 
TBB  Cbbvix  has  occubbxd.    From  a  Frozkh  Srctioh.    (Bdhm.) 


*■  during  labour ;  but  fibroid  and  ovarian  tumours  are  often 
mistaken  for  one  another,  for  under  continuous  pressure  a 
cystic  tumour  becomes  tense  and  its  walls  fedematous,  so  that 
its  consistence  appears  to  be  that  of  a  soft  solid  mass,  while 
fibroid  tumours  lose  their  naturally  hard  consistence  during 
pregnancy.  Unless  the  head  is  fixed  in  the  pelvic  brim  it  is 
generally  possible,  under  anesthesia,  to  push  the  tumour  past 
the  presenting  part  above  the  pelvic  brim,  where  it  will  be  out 
of  the  way  and  cause  no  further  trouble  ;  but  if  reposition  is 

I   impossible  from  adhesions,  or  From  any  other  cau^e,  the  best 
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treatment  is  immediate  ovariotomy.  The  alternative  method 
of  delivery  by  forceps  or  craniotomy,  after  tapping  the  tumour, 
has  been  abandoned;  the  life  of  the  child  was  necessarily 
almost  always  sacrificed,  and  it  was  found  that  so  much 
injury  was  caused  to  the  tumour  in  dragging  the  body  of  the 
fiL'tus  past  it  that  peritonitis  from  bruising  and  rupture 
frequently  ensued  in  the  puerperium,  occasioning  a  high 
maternal  mortality.  Ovariotomy  may  be  performed  by  the 
vaginal  or  abdominal  route  ;  the  latter  is  preferable,  and 
should,  if  possible,  be  immediately  followed  by  delivery  of  the 
child  with  forceps.  If  performed  in  time,  the  prognosis  is 
good  both  to  mother  and  child,  although  ovariotomy  in  labour 
is,  of  course,  more  serious  than  in  pregnancy. 

Uterine  Tumours.  —  The  two  commonest  forms  of 
uterine  tumour — fibromyoma  in  the  body,  and  cancer  in  tha 
cervix— are  not  infrequently  encountered  in  connection  witlLl 
pregnancy.  I 

The  influence  exerted  by  uterine  Jtbroids  upon  labour 
is  governed  almost  entirely  by  their  position.  Those  which 
occupy  the  lower  uterine  segment,  or  any  part  of  the  cervix, 
even  when  of  comparatively  small  size,  cause  serious  obstruc- 
tion to  delivery ;  this  results  partly  from  their  bulk,  but 
mainly  from  the  fact  that  they  prevent  the  normal  dilatation 
of  these  parts  during  labom-.  It  ia  not  easy,  before  labour 
commences,  to  tell  whether  a  fibroid  tumour  situated  in  the 
lower  part  of  the  uterine  body  will  cause  obstruction  or  no^ 
for  such  tumours,  when  they  do  not  encroach  upon  the  lower 
uterine  segment,  may,  by  the  action  of  the  uterus,  become 
drawn  up  out  of  the  pelvis  as  labour  proceeds,  so  as  not  to 
hinder  the  birth  of  the  child.  P'ibroids  of  the  uterine  body 
which  are  interstitial  give  rise  to  mal -presentation  and  irregular 
uterine  action,  and  sometimes  cause  post-partum  htemorrhagd 
by  interference  with  muscular  retraction.  Sub-peritoneal 
gbroids,  as  a  rule,  exert  no  effect  whatever  upon  labour  ;  but 
when  growing  from  the  lower  part  of  the  posterior  uterine 
wall  they  may  become  incarcerated  in  the  pouch  of  Dougloa, 
and  give  rise  to  the  most  serious  obstruction  (fig.  195). 
Fibroids  in  any  position  are  liable  to  become  infected  in  the 
puerperium  if  the  sterility  of  the  uterine  cavity  is  not  main- 
tained. A  uterus  which  contains  a  fibroid  tumour  is,  however^ 
liol  more  likely  to  become  infected  during  or  after  labour  tl 
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rone  which  does  not.  Fibroids  are  alao  liable  to  undergo  certain 
degenerative  changes,  apart  from  infection,  during  the  puer- 
perium.  Fibroid  polypi  have  no  influence  upon  labour,  hut 
Sub- 
1^ 


may  become  detached  and  expelled  during  labour  or  in  the 
puerperium. 

Treatment  turns  entirely  upon  the  question  o(  obstrue- 
If  it  is  clear  that  there  will  be  insuperable  obstiuctioo,  . 
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:£2i:  i«9C  :e>mc2ii3xc  :»  II  kOov  pav^gnuiCT  to  wninnp  And 
>in4t3t  TsskJ^^iiBi  t7«B?KSaxET  it  or  netr  tam  jiu  530).  It 
£Ka  t^AiOiiii  7^  ^iuL  Jii^iH>v«ac:.  )«flfare  lalxmr  tint  insopermUe 
i'aiesmr^.a  irul  rvaoit:.  ^s»sgi:  izi  i^  ctseof  interstitial eerrktl 
iiir.ii^  «^ii  7^i-o«:r32nii£ii^  ftrmds  miiieli  hape  beoonie  in- 
2kr:«=rue^  :a  loif  icutio.  zc  I^niu^lftfL  In  other  cases  labour 
»ai.^£    ]«:    s^icwxisc    «i3i£  szsai^  meanB  adopted  to  orer- 

:cim:   aiT  c^iriirr  ^22Sm  sikT  i^MB  aiise.     Hie  Gisarean 

*  •  * 

rgiars^nz.  ^Axui  ii  ir.^«H  sivvitt,  mar  in  soeh  caaoo  be 
perin3Zh»i  ^viii:  ^rMC  sadscj  i!  ibene  has  been  no  pravioas 
ir^sns'scire.  TTih  imcmr^.ia:  .~f  ahortaon  for  an  obstruct- 
i=;2:  l:r.^£  Txm.^ir  i>  &  r-frtnih  and  dtJigaxms  operation, 
5:r  i:  zn&j  jc^^  -rT>.>K:s.'ii^  V  jianxre  adequate  dilatation, 
^i^r^r  tb?  •rru^'iakZi.c.  :z  ib:  Xiedne  eavitr  a  matter  of 
T-L'^-TrfizjT  irSr'LlTr-     Ir  r.x:?«s^iis!ZineL  ihis  prooedore  is  not  to 

Cz^rt"  . ""  :'/^  f:^.-^- — _•  ir^x^cfi  rijnccr  of  the  cervix  is 
ccie  :*  zhe  nsrifi  ?*firj.of  r:ci:iLjr>^xi?  ;.i  lilour  which  can  be  met 
-wi^th^  'IHriz^  ::  ibe  loso  :i  ibr  z»«iraaal  rvsilience  of  the  tissues, 
dil&.ifc.i5.c  i*  iz:p:»?^^^:i!fr.  jtsi  ^ccc^ld^xils  delivery  can  only 
OTtzr  kfrifcz  rXTccisTt  ifc?t?r»3i:cL  Tri-e  pnerperiom  may  then 
tiemini-c  liikllT  frrm  5l*:c:cii£r^  :l  ibe  hmised  and  lacerated 
lii^nies-  Tre&tcLt-zii  ccc^i535  ir  -icUTvnr  bv  CiBsarean  section, 
filli'-Bred  It  ^iipg^'varrr-i^.  SlZip^ui^^c  of  the  ntems  through 
heAlihy  tissGe :  when  the  v'hili  i>  >ic»i  i\  may  be  delivered  by 
cranio^^xDy  if  STifi^itni  diliiiii-.c  «r:i::  he  secured  to  render 
this  practicable. 

Early  canr^r  fit  the  c-errix  oft«i  does  not  prevent 
delivery  p^.r  via^  natural >  ;  ta^uiaI  hysterectomy  should 
be  performed  early  in  the  paerivriam.  The  treatment  of 
cancer  of  the  cervix  in  pre^^r.cy  has  heen  referred  to  on 
page  146. 

Rig^idity  of  the  Cenrix. — The  term  '  rigidity,*  as  applied 
to  the  cervix  during  labour,  has  a  strictly  conventional  signifi- 
cance, and  may  be  understood  to  include  all  the  conditions  in 
which  dilatation  is  retarded.  In  one  class  of  cases  the  cervical 
tissues  are  to  all  appearances  healthy*  although  dilatation  is 
slow  or  incomplete ;  this  condition  is  ealled/uiic/iofki/  rigidity 
of  the  cervix.  In  another  class  some  morbid  condition  of  the 
present,  to  which  the  fault  may  be  attributed  ;  this 
crganic  rigidity. 
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morbid   . 


(1)  Functional  rigidity  is  mel  with  iu  juimipurie  much  more 

[uently  than  in  nmUiparaa,     It  may  arise  from  irregular  or 

ik  uterine  contractions  in  the  first  stage  of  labour  (primanj 

rtia) ;  from  premature  rapture  of  the  membranes  resulting 

of  the  natural  cervical  dilator — the  bag  of  waters  ;  from 

idhesion  of   the   membranes    in    the   lower   uterine 

ment,  preventing  the  formation  of  the  bag  of  waters  ;  from 

unusual  density  of  the  cervical  tissues,  met  with,  as  is 

iHeved,  in  elderly  primiparEe  (over  thirty  years) ;  from  (edema 

the  cervical    tissues    induced    by  compression  when   the 

pelvis  is  contracted,  or  when  in  a  normal  pelvis  the  vertex 

is  extended ;  and  possibly,  in  the  last  place,  from  spasmodic 

contraction  of  muscular  fibres  in  the  cervix.     It  will  be  seen 

that  some  of   these   conditions  are   in  reality  abnorraalilies 

the  mechanism  of  dilatation.     Functional  rigidity  of  the 

irvix  often  causes  great  prolongation  of  the  first  stage  of 

ibour,  which  iu  turn  entails  exhaustion  of  the  patient ;  as 

ig  as  the  membraQes  remain  unruptured  there  is  little  risk 

the  ftetUB.     Clinically  speaking,  cases  may  be  divided  into 

'o  groups:  those  in  which  the  pains  are  weak,  and  those  in 

rhich  the  pains  are  strong.     In  the  former  primary  uterine 

lertia  (see  p.  3'20)  is  present,  and  is  an  important  factor  in 

lUsing  the  difiiculty  in  dilatation  ;  in  the  tatter  the  uterine 

ition  is  normal. 

Treatment  depends  in  the  main  upon  the  cause.     If  the 
ition  of  the  uterus  is  at  fault,  abdominal  massage,  a  hot  bath, 
hot  vaginal   douches  may  be  employed  to  stimulate  the 
mtractiona.     On  the  other   band,  if   the  pains  are  strong, 
repeated  inhalations  of  chloroform  suSicient  to  produce  only 
slight  aniesthesia,  and  the  administration  of  chloral  or  bromide 
in  repeated  small  doses,  are  the  most  useful  remedies.    In  the 
spasmodic  variety,  it  is  said  that  local  application  to  the  cervix 
of  a  10  per  cent,  solution  of  cocaine  is  useful,  but  the  recogni- 
tion of  this  variety  is  difficult.   If  these  means  are  unsuccessful, 
.dilatation  must  be  assisted,  and  as  this  involves  very  little 
ik  to  the  mother  it  should  not  be  postponed  until  she  is  tired 
If  the  external  os  is  about  one-half  dilated  and  the  head 
presents,  the  patient  should  be  ancestbetised,  dilatation  com- 
pleted  by  the   fingers,  and   forceps  at   once   applied.     In  a 
breech  presentation  a  leg  should  be  pulled  down.   It,  however, 
tiie  cervix  is  less  than  half  dilated,  a  Ghampetier  bag  sboold 
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be  introduced  ;  this  will  dilate  the  eervix  in  an  hoar 
and  delivery  can  then  be  effected. 

(2)  Organic  rigidity  of  the  cervix  may  be  due  to  adheeii 
of  the  lipB  of  the  oa  exterDum  to  one  another,  to  small  size  of 
the  OS  externum  (pin-hole  os),  to  hypertrophic  elongation  of 
the  cervix,  to  cicatrices,  or  to  the  presence  of  a  small  cyBtic 
or  solid  cervical  tumour.  Fibroid  and  malignant  cervical 
tumours,  already  considered,  may  also  be  regarded  as  causes.] 
of  organic  rigidity.  Small  size  of  the  os  exterm 
primipara  sometimes  leads  to  a  curious  form  of  partial  dilata- 
tion of  the  cervix,  in  which  the  whole  ot  the  cervical  canal 
Ijecomes  fully  opened  up  except  the  os  externum  itself.  The 
head  descends  low  into  the  vagina,  the  wall  of  the  cervix  is 
tightly  stretched  over  it,  and  may  be  mistaken  for  the  un- 
ruptured bag  of  waters  if  the  email  aperture  representing  the 
OS,  and  Hitualed  upon  the  lowest  part  of  the  bulging  swelling, 
should  be  overlooked.  Small  tumours  should  be  dealt  with, 
if  possible,  by  renmoal;  the  other  conditions  may  be  treated 
either  by  incision  or  by  some  method  of  artificial  dilatation. 
Incision  is  probably  the  best  treatment  for  all  but  hypertrophic 
elongation,  which  must  be  dealt  with  by  artificial  dilatation. 
In  performing  thiB  small  operation  au  antesthetic  will  not 
be  required  unless  the  patient  is  unusually  nervous  ;  a  Sims 
speculum  should  be  passed  to  expose  the  cervix,  and  with 
scalpel  or  scissors  a  series  of  shallow  radiating  notches  made 
in  the  margin  of  the  os  externum.  If  cicatrices  are  present, 
the  incisions  should  be  made  through  the  cicatricial  tisBue, 
and  dilatation  should  then  be  allowed  to  proceed  naturally. 
The  same  methods  of  artilicial  dilatation  may  be  employed 
as  in  the  case  of  functional  rigidity. 

Rigidity  of  the  Pelvic  Floor. — In  elderly  primipara 
(over  thirty)  the  perineal  body  and  the  other  tissues  com- 
posing the  jtelvic  tloor  appear  to  l>e  delicient  in  elasticity,  and 
conBetjuently  dilatation  of  the  vulva  at  the  end  of  the  second 
Htoge  does  not  proceed  normally.  The  head  may  therefore 
he  delayed  tor  a  long  time  upon  the  pelvic  floor,  shghtly 
distonding  the  vulva  with  each  pain,  but  unable  to  escape: 
unless  the  uterine  contractions  are  unusually  powerful,  forceps 
will  be  re(iuired  to  extract  it.  On  the  other  hand,  if  the 
Utorine  action  is  violent,  the  head  will  be  driven  by  great 
force  through  the  undilaled  vulva,  causing  a  serious  peiiiMal 
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laceration.  Occasionally  in  such  cases  the  vulva  does  not 
dilate  at  all,  and  a  laceration  then  occurs  in  the  perineal  body 
between  the  foorchette  and  the  anus,  through  which  the  head 
and  body  of  the  child  escape.  This  ia  termed  central  or 
intra-perineal  rupture.  It  is  not  always  mesial  in  position, 
and  the  latter  term  is  therefore  preferable.  Attention  must 
be  paid  in  all  such  cases  to  the  proper  management  of  expul- 


Tza.  190. — EnsioTuHi   i 


fiion,  and  tune  allowed  for  the  perineum  to  stretch.  II  a 
tear  appears  to  be  inevitable,  two  lateral  incisions  may  be 
made  in  the  anterior  ed^e  of  tlie  perineum  (epiaiotomy) ;  when 
tearing  occurs  it  will  then  follow  the  lines  of  these  incisions 
and  be  directed  backwards  and  outwards  away  from  the 
rectuni,  thus  avoiding  the  risk  of  lacerating  the  sphincter  ani 
ig.  196). 
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il  ■niBliMii  aeCTPMg 
MnallMMBOHy,  Of  DnDK  innitiiigBWisUft  [nn  mb  moA^ 
After  only  two  or  tltrce  riolcni  pains  hmte  bam  fait  Ifaa  dnid 
mitj  imiidtm\y  Le  expeUed.  aod  be  followed  imirwitHrtwIr  by 
t)i«  «ft«r-lflrth  ;  th«  whole  proccM  thos  »:pfunBilj  otatpyiag 
im\j  R  f«w  minatefi.  It  is  diffieolt,  boverflr,  in  sseh  cases  to 
flIiminatA  rtn  Aliment  of  aacertainty — viz.  the  poesibilitj  that 
TiUirjrrA  cmirwXumii — painlMfl  bat  effectiTc — have  been  in 
in'Offrmn  unoljMirvM)  by  the  patient,  and  have  effected  the  OBoal 
(lllAUtJ'tn  ;  the  violent  paina  which  soddenly  enstie  thn^  repre- 
MintinK  only  a  precipitate  second  tttage.  The  cooditiona  which 
ItindUj  precipitnto  labour  uro  exceitBive  force  of  ihe  nterine  con- 
triuitiotiN,  mid  diminished  resifltances  in  the  pelvis.  Nothing 
in  known  of  thu  caiiKeH  of  the  former ;  bat  as  instances  of  the 
liillor  rnay  bo  mentioned  the  justo-major  pelviB,  and 
ritliixeil  or  tactmited  conditionit  of  the  cervix  and  pelvic  flo( 
oftun  mot  with  in  raulLiparii', 

I'rot'jpitiitp  labour  h  unfavourable  Iwith  to  the  mother  a 
tliu  chiltl.  Unpitl  eihauntion  of  the  uterus  leading  to  [ 
IHtrhini  lniimorrImf{o  may  occur,  or  the  process  of  uteri 
invornion  may  be  Hut  up  (see  p.  iJ46) ;  also  serious  laceratioi 
uf  lliu  cervix  niiil  jiorinoum  may  occur  in  primiparie,  and  % 
cotiiKHjuviiDo  llieru  iH  increased  risk  of  sepsis.  Owing  to  t" 
(act  that  lliu  {uiticint  is  taken  unawares,  delivery  may  occnr 
ill  tho  Kluct  iMiHition  and  the  child  may  be  killed  by  a  fall  on 
thii  Hoor,  it  tho  cord  gives  way  under  the  strain.  Many 
inntHni'im  liavu  oct'urrod  wliuru  it  has  been  expelletl  into  the 
waUir-i'loHot.  Of  800  cases  of  precipitate  labour  collated  by 
Uayur,  it  wan  found  that  in  only  15-5  per  cent,  was  the  patient 
deUvnred  while  lying  down.  The  opportunity  of  treating 
nuoh  lutnea  will  ttoldom  arise  ;  uterine  itction  should  be  retarded 
M  much  tM  )Hw»ibte  by  tho  fret'  atlministmtion  of  chltvvform. 

Uterine  Inertia.— Two  varieties  of  uterine  inertia  ar« 
dracnbod.  ynmory  and  ftcondary  ;  these  are  rvaUy  dtstinrt 
iHwililimw  which  have  nothing  in  common,  bnt  it  is  con- 
v«ninnl  to  n^aiu  the  namee  by  which  they  are  nsnaQr 
known. 
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(1)  Primary  inertia  iB  a  condition  in  which  the  uterine 
tntractions  are  ineffectual,  the  reaistances  being  normal — 
'.  the  fcetiis  and  pelvis  are  of  normal  size,  and  there  is  no 
6  of  obatrnction.  The  first  and  aeeond  atagea  are  pro- 
mged,  and  aaaistance  in  delivery  is  frequently  required  ;  the 
ird  stage  ia,  however,  in  all  respects  normal,  therefore  the 
motion  of  retraction  ia  adequate,  although  that  of  contrae- 
f'tion  is  not.  The  contractiona  may  be  either  feeble  or  partial, 
or  both  feeble  and  partiiJ  ;  the  intervals  are  usually  irregular 
and  prolonged.     Sometimes  the  patient  complains  of  almoat 

I  continuous  severe  pain,  but  on  palpation  only  feeble,  and  often 
sartial,  uterine  contractions  can  be  felt. 
I  It  is  met  with  more  commonly  in  primiparffi  than  in 
Bultiparfe,  and  is  not  associated  with  errors  of  general  health 
ttt  development.  Sometimes  a  disturbance  of  the  normal 
ikaechanism  of  labour,  such  as  over-distenaion  of  the  uterus 
(hydramnios,  twins),  premature  rupture  of  the  membranes, 
or  mal -presentation,  appears  to  induce  primary  inertia.  Fre- 
quently, however,  no  such  cause  can  be  discovered,  and  the 
t condition  has  then  been  referred  to  defective  innervation  of 
the  uterus,  reSex  disturbance  of  the  action  of  the  lumbar 
eentre,  degeneration  of  the  uterine  muscle,  &c.  Evacuation 
ot  the  bladder  or  rectum,  when  these  viscera  are  full  or  over- 
fall, often  produces  a  favourable  influence,  and  it  is  fair  to 
conclude  that  such  conditions  may  reiiexly  disturb  uterine 
contractions.  Nothing  is  definitely  known  of  any  form  of 
degeneration  of  the  uterine  muscle  which  may  cause  primary 
inertia.  Unusual  nervousneaa  on  the  part  of  the  patient  is 
often  observed,  and  may  possibly  in  some  way  disturb  the 
normal  innervation  of  the  proceaa. 

The  results  of  primary  inertia  are,  as  a  rule,  not  serious 
I'Oither  to  mother  or  child.     If  the  mother  is  allowed  to  remain 
1  constant  pain  and  without  sleep  for  twenty-four  hours  or 
longer,  she  will  become  greatly  exhausted,  and  such  casea  have 
1  known  to  terminate  fatally.     As  long  as  the  membranea 
remain  intact  the  fittus  will  not  suffer. 

TrcatmerU.—'Yhe  first  statje  of  labour  is  invariably  very 

prolonged,  and  the  patient's  atrength  and  courage  must  be 

conaerved  as  far  as  possible.      We  possess  no  reliable  means 

of  stimulating  uterine  contractions  at  this  period  ;  ergot  is 

t  inadvisable  for  the  reasons  stated   below  ;  a  single   dose  of 
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6-10  grains  of  quinine  Bometimes  appears  to  be  of  use,  but 
this  drug,  although  it  does  no  harm,  cannot  be  relied  upon  to 
do  good.  Hot  vaginal  douches  of  sterilised  water,  or  a  weak 
antiseptic  (US'"  F.),  are  of  greater  service  than  drugs.  The 
faradic  current  has  sometimes  been  used  with  success.  The 
enema  or  the  catheter  must  be  employed  when  indicated 
by  the  condition  of  the  rectum  or  bladder.  A  full  dose  of 
morphia  may  be  given  hypodermically  to  procure  a  few 
hours'  sleep,  after  which  labour  pains  may  return  and  will 
probably  be  more  effective.  Mechanical  methods  of  dilata- 
tion should  be  resorted  to  if  progress  is  not  hastened  after 
sleep. 

The  second  stage,  if  allowed  to  proceed  without  interference, 
will  also  be  very  protracted.  But  it  is  not  necessary  to  await 
the  expulsion  of  the  child  by  the  natural  efforts,  if  the  pre- 
sentation is  a  vertex  and  no  cause  of  obstruction  exists ; 
labour  may  then  be  terminated  by  forceps  as  soon  as  dilata- 
tion of  the  cervix  is  complete.  With  a  breech  presentation 
delay  may  be  desirable  in  the  interests  of  the  child. 

(2)  Secondary  inertia  is  in  r^dXiiy  exhaustion  of  the  uterus ; 
it  is  marked  by  a  complete  cessation  of  uterine  action,  bringing 
the  process  of  labour  to  a  standstill ;  the  functions  of  contrac- 
tion and  retraction  are  both  in  abeyance ;  in  this  important 
respect  it  differs  essentially  from  primary  inertia.  The  labour 
usually  commences  normally  with  satisfactory  or  even  un- 
usually vigorous  pains,  but  they  soon  die  away,  either  rapidly 
or  gradually ;  in  other  words,  the  uterus  is  capable  of  acting 
normally  at  first,  but  cannot  maintain  its  action  for  a  suflS- 
cient  time  to  terminate  labour.  It  may  occur  at  any  stage  of 
labour — rarely  in  the  first,  more  frequently  in  the  second  and 
third ;  it  may  also  supervene  suddenly  when  labour  is  entirely 
over.  It  occurs  almost  solely  in  multipara,  especially  those 
who  have  had  a  rapid  succession  of  pregnancies,  and  there  is 
no  doubt  that  it  depends  upon  some  defect  either  in  structure 
or  in  innervation  of  the  uterine  muscle ;  the  nature  of  this 
defect  is,  however,  unknown.  No  harm,  either  to  mother  or 
child,  follows  its  occurrence  during  the  second  stage,  for  the 
head  may  remain  for  many  hours  in  the  pelvis,  when  both  are 
of  normal  size,  without  injurious  effects.  After  a  more  or  less 
prolonged  interval  the  pains  usually  return  and  labour  termi- 
nates naturally.     When  inertia  occurs  after  the  expulsion  of 
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the  child,  aerious  hemorrhage  resuttB,  owing  to  the  fact  that 
the  exhausted  uterus  is  unable  to  retract. 

The  treatment  during  the  first  or  Becond  stage  is  to 
procure  sleep  by  the  administration  of  morphia  or  chlonil. 
After  a  period  of  sleep,  uterine  pains  will  probably  recur 
spontaneously,  and  labour  should  then  be  terminated  as 
rapidly  as  possible  or  the  aterns  will  again  become  exhausted. 
Towards  the  end  of  the  second  stage  a  single  full  dose  of 
ergot  (,;j.  of  the  Uquid  extract,  or  lOni  of  injectio  ergotinse 
hypodermica)  may  be  given,  whether  delivery  is  natural  or 
by  forceps,  in  order  to  obviate  the  risk  of  failm-e  of  the  uterine 
muscle  during  or  after  the  third  stage.  The  temptation  to 
deliver  with  forceps  in  the  total  absence  of  uterine  contractions 
must  always  be  resisted.  It  is  a  cardinal  rule  of  obstetrics 
that  delivery  should  never  be  effected  by  artificial  means  under 
such  conditions,  for  the  most  serious  and  uncontrollable  post- 

Ipartum  biemorrhage  may  result  from  a  breach  of  this  rule. 
The  treatment  of  secondary  inertia  in  the  third  stage  and  after 
bbour  is  considered  on  page  37'2. 
The  Action  and   Uses  of  Ergot. — In   small    doses  ergot 
■cts  as  a  genera!  hemostatic,  contracting  the  calibre  of  the 
peripheral  blood-vessels  ;  this  action  is  made  use  of  in  cases 
of  slight  bleeding  from   the  uterus  during  pregnancy.     In 
larger  doses  il  exerts  a  specific  effect  upon  the  uterine  muscle 
when  in  action.     This  effect  is  to  increase  the  force,  duration, 
and  frequency  of  the  uterine  contractions  and  to  stimulate 
retraction.     In  still  larger  doses  this  effect  is  intensified  and 
the  whole  uterine  muscle  passes  into  a  condition  of  tetanic 
contraction.    Ergot  is  unable,  in  any  dose,  to  transform  the  con- 
tractions characteristic  of  pregnancy  into  those  characteristic 
of  labour ;   therefore   it  is  useless  for   inducing  abortion  or 
^h; premature  labour,  and  its  specific  effect  is  manifested  only  upon 
^^Htie  parturient  uterus.      It  is  believed  that  ergot  acts  upon 
^^HQuscle  by  stimulating  the  peripheral  nerve  terminations. 

It  is  found,  clinically,  that  the  action  of  ergot  upon  the 
parturient  uterus  is  somewhat  difficult  to  control,  and  there 
is  consequently  some  risk  of  producing  tetanic  contraction  by 

I  its  nse  except  in  small  quantity.  It  is.  as  a  rule,  withheld 
imtil  after  the  expulsion  of  the  after-birth  for  fear  of  mducing 
^ur-glass  contraction  in  the  third  stage  (see  p.  368)  ;  it 
buiy,  however,  be  administered  towards  the  end  of  the  second 
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nndv  tben  ceoditiaw  it  my  be  enm  ID  Beeondu;  mortn,  or 
iHerpfofapgri  diloiofarm  mMttwii.  After  the  tmi—tJea 
of  ttw  third  ■tage,  it  i»  aaebd  in  mahqiair*.  in  auintuaiBg 
uterine  eoatnctioD  wad  praaiotiiig  the  e^nkaon  of  Uootf-dot 
from  the  oteraa.  Prinitpare  do  not,  as  a  rale,  rafsne  it  after 
labour,  and  it  ibooU  under  no  eii  niiMteiii  ui  be  gtrca  to  them 
during  the  eeeond  Btage,  lest  seriooa  laeetatifn  o<  the  peine 
floor  Bhoold  occor  from  too  hasty  expnlBton  of  the  ehild. 

Tonic  Cmitnurtton  of  tfic  Utcms.— rterine  tetanns,  or 
Ionic  contraetioD,  may  be  partial  or  complete.  The  (omier 
is  unimportant ;  the  latter  oocars  dnrit^  laboar  from  three 
caiuefl :  (1)  from  mjadicioiiB  administration  of  ergot ;  1 3  from 
the  anBQcceesfal  efforts  of  a  powerfollj  cootraettng  uterus  to 
overcome  obstruction ;  (2)  from  the  Btimnlatioti  caaaed  by 
repeated  ansncce&sfnl  attempts  at  artificial  delivery.  In 
the  worst  instances,  the  last-named  caofie  is  asually  foond. 
Tetanus  fiopervenee  more  or  less  gradually,  the  poina  increaft- 
ing  in  strength  and  daration,  and  the  int^rals  progressiTely 
diminishing  in  length.  It  involves  the  most  serious  risks  to 
the  mother  and  child. 

Complete  tonic  contraction  is  characterised  elinicaliy  by 
severe  and  conlinuoas  pain,  speedily  followed  by  rise  rf  tem- 
perature and  quickening  of  poise.  The  liquor  amnii  is  com- 
pletely expelled,  the  placenta  becomes  compressed  against  the 
body  of  the  fa'tcs,  and  the  latter  vill  consequently  in  a  short 
time  perish  of  asphyxia.  Ou  abdominal  examination  the 
uterus  will  be  found  to  lie  tender  to  the  touch  and  continnoi 
hard,  ao  as  entirely  to  obscure  the  outlines  of  the  ta^txta 
palpation.  Ah  tbe  fit-tus  is  dead,  the  heart-sounds  havQ 
censed.  On  vaginal  examination  the  presenting  part  will  be 
found  immovable  and  covered  with  a  very  large  caput  snc- 
cedaneum;  if  the  condition  has  persisted  for  some  ^me  the 
vaginal  and  vulval  mucous  membranes  will  be  found  swollen, 
dry,  and  tender.  Cases  so  severe  as  ibis  are  seldom  met  with 
except  where  repeated  unsuccessful  attempts  at  delivery  by 
version  or  forceps  have  been  made,  the  stimulation  caused  by 
Itio  repeated  introduction  of  the  hand  or  the  iostroment  into 
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nfae  uternB  being  the  direct  cause  of  the  tetanaB.  If  unrelieved, 
rapture  of  the  uterus  may  occur ;  but  probably  this  is  not 
common,  for  the  usual  mechanism  of  production  of  uterine 
rupture  is  essentially  different  from  tetanus  (see  p.  SIt'i). 

The  dinjnosts  of  tonic  uterine  contraction  presents  no 
difficulty ;  it  is  impossible,  with  ordinary  care,  to  mistake  it 
for  secondary  inertia,  a  condition  in  which  pains  are  absent 
,  and  the  uterus  is  relaxed. 

The  immediate  treatment  of  tonic  contraction  is  to  ad- 
jiisler  a  full  dose  of  morphia  hypodermically  ()f  gr.-^  gr.) 
I  and  then  to  fully  antesthetise  the  patient  witli  chloroform. 
It  is  of  the  greatest  importance  to  endeavour  to  overcome  the 
spasm  before  attempting  to  deliver.  Under  the  influence  of 
these  remedies  the  tetanus  may  gradually  pass  away,  and 
||vhe£  the  uterus  has  become  relaxed  labour  must  be  ter- 
1  by  craniotomy  in  a  head  presentation,  or  by  some 
'  other  destructive  operation  if  the  presentation  is  abnormal 
(see  p.  526).  As  the  foetus  will  in  all  cases  have  perished 
in  utero,  only  the  interests  of  the  mother  need  be  considered. 
I  letaous  will  recur  if  manipulations  are  begun  before  sufficient 
me  has  elapsed  for  relaxation  to  take  place. 
Over-distension  of  the  Lower  Uterine  Segment. — This 
lOnditioD  is  associated  with  tetanus  of  the  upper  active  part 
I  the  body  of  the  uterus  ;  it  is  only  met  with  in  obstructed 
")oar,  of  which  it  forms  one  of  the  most  striking  and  im- 
portant characteristics.  It  usually  leads  to  rupture  of  the 
uterus,  and  it  will  be  best  described  in  connection  with  that 
accident  (see  p.  381). 

Premature  Rupture  of  the  Membranes. — When  inlra- 
nteruie  tension  is  considerably  increased  during  the  latter 
weeks  of  pregnancy,  or  when  from  opening  up  of  the  cervix 
before  labour  the  lower  pole  of  the  ovum  is  unsupported,  or 
when  from  any  cause  the  chorion  and  amnion  are  unusually 
weak,  rupture  of  the  bag  of  waters  may  occur  before  labour 
has  begun.  This  is  known  as  premature  rupture  of  the 
membranes.  It  is  met  with  chiefly  in  connection  with 
hydraninios  or  multiple  pregnancy,  conditions  which  fre- 
quently occur  together.  The  immediate  result  is  escape  of 
the  liquor  amnii;  this  usually  occurs  slowly,  but  large 
quantities  may  be  gradually  discharged,  the  How  being  usually 
■^termiltent,  and  corresponding  with  the  involuntary  uterine 
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from  injarioas  preMnre. 

With  regard  to  diagnosis  one  point  only  requires  n 
viz.  that  alter  prematore  rupture  of  the  ntembranee  and 
mcape  of  a  good  deal  of  fluid  the  examining  finger  may  still 
detect  the  pretience  of  a  small  lax  bag  of  waters  below  the  pre- 
Mnting  part.  Thin  may  be  explained  by  the  fact  that  in  socli 
auum  the  point  of  rupture  in  not  the  lower  pole  of  the  mem- 
brane*, hot  Home  point  higher  up,  the  fluid  escaping  from  the 
amniotic  aac  and  finding  its  way  between  the  chorion  and  the 
uterine  wall  into  the  vagina.  Again,  in  rare  cases,  small 
(jUantititw  of  fluid  may  l>c  present  between  the  chorion  and 
the  amnion,  which  may  tsscape  by  rupture  of  the  chorion,  the 
amnion  remaining  intact.  In  this  case  also  a  bag  of  waters 
will  bo  found,  but  the  quantity  of  fluid  lost  in  this  way  is 
probably  always  small. 

The  course  of  labour  is  usually  unfavourably  influenced 
both  as  rtigards  the  mother  and  the  child.  Owing  to  the 
absence  of  tho  natural  cervical  dilator  -the  bag  of  waters^ 
the  flrnl  stage  is  prolonged  and  made  difficult  (see  p.  192). 
Hut  if  a  fair-hi^ed  bag  should  remain,  this  dilliculty  will  be  in 
great  part  obviated.  I'Vom  the  co-incident  over-distension  of 
tho  uterus  primary  inertia  is  frequently  met  with.  Infection 
of  the  amniotic  cavity  by  pathogenic  organisms,  present  in 
the  va([inal  secretion  or  introduced  from  without  by  examina- 
tion, may  ot^cur;  tho  liquor  amnii  will  then  become  offensive, 
tho  tirtus  will  die,  and  there  will  be  gnwe  risks  of  uterine 
sepsis  in  the  puerjierium.  The  dangers  to  the  child  are  that 
the  cord  or  a  limb  may  prolapse,  or  that  the  uterus  may  c 
down  ujHin  it  when  all  the  liquor  amnii  has  escaped,  undlj 
vompression  of  tlie  placenta  lead  to  death  from  asphyxia. 

hiariagcmrnt. — When  rupture  of  the  membranes  i 
before  labour,  interference  is  not  immediately  indicated,  for 
iiitnv  is  no  danger  to  the  child  until  the  whole  of  the  liquor 
amnii  has  drained  away.  In  many  cases  labour  will  ensae 
sponfjineously  within  two  or  three  days,  although  ranch 
lougL>)-  inl«rvalii  often  elapse.     The  patient  should  b«  kcipt  ta 
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■  bed,  or  at  least  lying  down,  and  careful  abdominal  examination 

rshould  be  made  daily  to  determine  (1)  the  amount  of  liquor 
unnii  which  remains  in  the  uterus ;  (2)  the  condition  oE  the 
fcetal  heart-sounds.  The  degree  of  mobility  of  the  fcetus 
and  the  girth  of  the  abdomen  {see  p.  64)  are  the  best  guides 

I  to  the  amount  of  fluid  present ;  white  the  heart-rate  remainB 
wtween  120   and  140  no  harm   from  compression  need  be 

fleared,  bat  a  steady  or  continuous  rise  or  fall  of  the  rate, 
above  or  below  this  level  forms  an  imjKtrtant  danger-signal. 

It  IB  best  to  induce  labour  in  two  or  three  days,  even  if 
there  are  no  signs  of  fmtul  distress ;  but  this  should  be  done 
at  once  if  evidence  of  compression  is  obtained  earlier  than 
this.  The  best  method  to  employ  is  the  introduction  of  the 
Chamiietier  bag ;  this  instrument  not  only  dilates  the  cervix 
and  excites  uterine  pains,  but  also  prevents  further  escape 
of  liquor  amnii  by  plugging  the  lower  segment  and  cervix. 
The  cervix  is  usually  suEBciently  dilated  to  admit  the  dilator 

I  in  these  cases,  but  if  not  it  must  be  previously  dilated  to  the 
teqoired  size  (see  p.  484). 
Obstructed  Labour 
This  term  may  be  conveniently  applied  to  cases  in  lohich 
spontaneous  delivery  through  the  natural  passages  is 
irttpossible.  A  considerable  number  of  different  conditions, 
which  may  be  tabulated  as  follows,  may  cause  obstruction  in 
labour,  although  all  of  them  do  not  invariably  produce  that 
result : 

I.  Maternal  Conditions. 

I  Pelvic  contraction. 

Tumours  of  the  pelvic  bones. 
Ovarian  and  uterine  tumours. 
Undilatable  atresia  oE  the  cervix  or  vagina. 
II.  Fcetal  Conditions. 
Brow  presentation. 
Face  presentation  with  posterior  rotation  of  the  chin. 
Transverse  presentation. 
Hydrocephalus  (when  the  head  is  very  large). 
Abdominal  enlargement  (tumours,  ascites). 
Locked  twins. 
^H    Double  monsters. 
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The  greater  number  of  these  conditions  have  been  alreadj 
considered  in  detail ;  the  remainder  may  be  briefly  referred 
to  before  passing  to  the  consideration  of  the  clinical  resalts 
of  obetrncted  labour. 

Hydrocephalus. — This  condition  consists  in  enonnooa 
distension  of  the  cerebral  ventricles  and  the  sob-atschooid 
space  with  fluid  ;  as  a  i-esalt  the  bead  is  greatly  enlarged,  and 
the  brain-matter  exists  only  in  the  form  of  a  thin  layer.  The 
amount  of  fluid  seldom  exceeds  three  or  loar  pint«,  but  a 
case  has  been  recorded  in  which  twenty  pints  were  said  to 
have  been  withdrawn.  The  head  is  globular  in  shape,  the 
face  small,  the  brow  protuberant ;  the  cranial  bones  are  thin 


and  soft,  the  sutures  and  fontanelles  unusually  wide  (fig.  197). 
Structural  deformities  are  frequently  present  in  other  parts  of 
the  body. 

Breech  presentation  is  much  more  frequent  in  hydro- 
cephalus than  when  the  head  is  of  normal  size,  as  the  enlarged 
head  is  more  readily  accommodated  at  the.  fundus  than  in  the 
tower  uterine  segment.  When  Die  head  presents,  extensive 
moulding  is  possible  owing  to  the  small  size  and  soft  coneist- 
ence  of  the  cranial  bones  ;  spontaneous  delivery  may  therefore 
occur  even  when  the  head  is  of  large  size.  Uoulding  does  not 
take  place  to  the  same  extent  with  the  after-coming  head  ; 
therefore  a  breech  presentation  is  less  fnvourable.  Diagnoeia 
at  the  onset  of  labour  often  presents  difficulty,  for,  althoogb 
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i  ht^d  is  large,  its  coaaistence  is  soft  and  on  abdominal 
ftlpation  it  may  be  mistaken  for  the  breech.  The  width  of 
be  sutures  arid  fontanelles,  when  they  can  be  felt,  is,  of 
lathognomonic,  but  after  laboui-  has  been  tor  some 
jne  ill  progress,  and  extensive  moulding  has  occurred,  the 
lones  of  the  presenting  part  of  the  head  loosely  override  one 
another,  and  often  arouse  the 
suspicion  that  the  fcetus  is 
macerated. 

The  treatment  consists  in 
|>erForation  of  the  head,  which 
illowB  of  the  tree  escape  of 
laid  and  of  consequent  re- 
luction  in  size.  If  the  head 
thus  reduced  suQi- 
intly  to  pass  easily  through 
pelvis,  it  may  be  still 
further  reduced  by  crusbing. 
In  breech  prefentations  an 
alternative  method  is  to  open 
the  vei'tebral  canal  in  the 
tervical  region  and,  by  pass- 
ing a  trocbar  into  the  cranial 
ivity,  to  withdraw  sufficient 
laid  to  allow  the  after-coming 
,d  to  be  delivered.  In  cases 
of  hydrocephalus  sufficiently 
marked  to  obstruct  labour,  the 
survival  of  the  child  is  un- 
irable,  and  the  treatment 
ly  be  regulated  solely  by 
le  interests  of  the  mother. 
Fcetal  Abdominal  Enlargement. — The  commonest  cause 
of  congenital  enlargement  of  the  abdomen  ia  ascites  {fig.  1^8) ; 
rarer  causes  are  over-distension  of  the  bladder  from  uretliral 
cystic  tumours  of  the  kidiuy  or  the  oi'tiry,  and 
hilitic  disease  of  the  liver.  An  enlarged  alidomen  may 
a  insuperable  obstruction  to  the  delivery  of  the  trunk; 
presenting  part— head  or  breech — is  small,  and  the 
idition  will  therefore  as  a  rule  be  overlooked,  until  the 
IB  of  expulsion   becomes  arrested.     Diagnosis  can  be 


ing 
Hxavi 

Kic 


Bun 

■to} 
■&e 


(RlBEUOST-DBaSAlOHES  A. 


330 


ABNORMAL  LABOUH 


eatablifihed  by  passing  the  fingers  ioto  the  vagina,  nnder 
aniBBthesia,  and  carefully  estimating  the  size  ind  outline  of 
the  retained  trunk.  The  treatment  is,  in  the  case  of  fluid 
swellings,  to  tap  the  abdomen,  and  under  all  other  conditions 
to  eviscerate. 

Double  Monsters.— Theae  are  twin  fcetuBes  developed  from 
a  single  ovum,  and  organically  united  by  their  trunks  ;  some 
vital  organ,  such  as  the  liver,  the  heart,  or  one  of  the  great 
arteries,  is  always  common  to  the  two.  The  differential 
diagnosis  from  locked  twine  may  be  very  difBcult  during 
labour.  Being  usually  small,  they  do  not  cause  such  serious 
obstruction  as  would  be  supposed,  and  spontaneous  deliver)- 
may  sometimes  occur.  Decapitation  or  evisceration  may  be 
necessary  if  the  tcetuses  are  of  average  size. 

Clinical  Results  of  Obstruction.— All  of  the  conditions 
mentioned  above  do  not  invariably  give  rise  to  an  obstructed 
labour.     The  course  of  labour  is  greatly  influenced  by  two 
other  factors,  in  addition  to  the  presence  of  some  cause  of 
obstruction :    these   are    {a)    the   size   of   the  fwtus,   (b)  the 
strength  of   the   uterine   contractions.     Thus,   many  of   the 
fcetal  conditions  just  enumerated  will  not  cause  insuperable 
obstruction  ii  the  ftetus  is  of  small  size — e.g.  transverse  pre- 
sentation and  locked    twins.      And,   further,  a    degree    of 
obiitruction  which  would  be   insuperable  to  a  feeble  uterus 
may  be  overcome  when  the  uterus  contracts  powerfully.     Tbe 
influence  of  tbe  uterine  contractions  is  especially  important 
in  the   case   of  vertex   presentations  in  a  contracted  [>elvis. 
for  thu  moulding  of  the  head  necessary  for  its  passage  through 
*  pelvis  will  not  occur  unless  the  uterus  acts  powerfully, 
f^ingly  a  multipara  with  slight  pelvic  contraction  who 
•D  delivered  either  spontaneously  or  with  the  aid  of 
in   her  early  labours,  may  suffer   from   insuperable 
tk  in  the  later  ones,  owing  to  tbe  enfeeblement  ol 

Its  of  obstruction  to  labour  are  extremely  serious, 

(dition  is  recognised  and  appropriately  treated 

,     If  exhaustion  of  the  uterus  (secondary  in- 

ger  is  postponed,  at  any   rate  for  a  time. 

contraction   will   come   on,   and   may   lead 

Hie    undelivered   patient   from  exhaustion. 

fcstruclioa  leads  to  over-distension  of  tha 
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wer  uterine  Begment,  and  rupture  of  the  uterus  or  o£  the 
.nd  vagina. 
Exhaustion  from  obstructed  labour  ia  charaeterised  by 
I  eigns  of  tonic  uterine  contraction,  rise  of  temperature, 
npidity  of  pulse  and  respiration,  dry  tongue,  cedemfl  and 
"arrest  of  secretion  of  the  walls  of  the  vagina  and  vulva,  and 
finally  delirium  or  convulsions  terminating  in  death.  The 
signs  of  over-distension  of  the  lower  uterine  segment  will 
be  described  in  connection  with  the  mechanism  of  uterine 
rupture. 

From  what  has  been  said  it  will  be  obvious  that  early 
iagnoeis  ol  obstruction  to  laboui"  is  required,  if  the  case 
I  to  terminate  favourably  to  either  mother  or  child.  There- 
|9re  reference  may  once  more  be  made  to  the  importance  of 
^Btematic  examination  during  the  later  weeks  of  pregnancy, 
md  the  accurate  diagnosis  of  presentation  and  of  the  relation 
\  size  of  the  pelvis  and  the  fa'tal  head  before  laboui*  sets  in 
(see  p.  72).  In  the  prophylaxis  of  obstructed  labour  the  im- 
portance of  this  procedure  cannot  be  exaggerated.  If  this 
has  not  been  done  before  labour,  no  time  must  be  lost  in 

iurrying  it  out  as  soon  as  labour'  sets  in.  In  every  case  of 
Blayed  labour  in  which  the  uterine  contractions  do  not  appear 
)  be  at  fault,  careful  search  must  be  made  for  causes  of 
bstruction.  Unless  such  causes  are  discovered  before  the 
Dset  of  tonic  contraction,  or  over-distension  of  the  lower 
terine  segment,  the  life  of  the  child  will  he  inevitably  sacri- 
ficed and  that  of  the  mother  placed  in  jeopardy.  Each  case 
must  be  considered  upon  its  merits,  and  treated  in  accordance 
^^ffith  the  conditions  causing  the  obstruction. 


^  Rupture  of  the  Uterus 

Bupture  of  the  uterus  is  the  most  serious  accident  which 
can  occur  in  labour.  It  may  take  place  under  varying  con- 
ditions, and  two  distinct  varieties  must  be  recognised — viz. 
traumatic  rupture  and  -tpontanrous  rupture.  Traumatic 
rupture  is  met  with  in  very  rare  instances  in  pregnancy  from 
direct  violence,  such  as  a  fall,  or  a  blow  or  kick  upon  the 
abdomen ;  more  commonly  it  occm'S  during  labour,  and  is 
due  to  intra-uterine  manipulations  such  as  version,  artificial 
^dilatation    of   the   cervix,    destructive   operations    (fcetal),  or 
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forceps  extraction,  performed  either  onskilfolly  or  under 
unfavourable  conditions.  Spontaneous  rupture  is  almost 
unknown  except  during  labour,  and  may  be  due  to  three 
different  conditions,  (a)  It  may  be  due  to  over-distension 
of  the  lower  uterine  segment  from  insuperable  obstruction. 
(6)  It  may  be  due  to  uterine  defects  such  as  malpositions 
(e.g.  pendulous  belly  and  anteversion  from  ventro-fixation), 
weakening  of  the  uterine  wall  by  cicatrices  of  previous 
Gsesarean  section,  congenital  malformations  such  as  bicomute 
uterus,  &c.  (c)  In  very  rare  instances  it  occurs  during 
normal  labour,  or  sometimes  even  during  pregnancy,  with 
an  apparently  healthy  uterus ;  the  explanation  of  the  accident 
under  these  circumstances  is  obscure,  but  isolated  cases  have 
been  reported  in  which  cloudy  or  fatty  degeneration  of  the 
uterine  muscle,  or  interstitial  myositis,  has  been  subsequently 
demonstrated. 

Multiparity  must  be  recognised  as  a  powerful  predisposing 
cause  of  both  varieties,  for  in  94  per  cent,  of  cases  the  victims 
of  this  accident  are  multiparae.  This  is  explained  partly  by 
the  weakening  of  the  uterine  wall  which  results  from  frequent 
childbearing,  and  partly  from  the  increased  frequency  of  such 
causes  of  obstruction  as  mal-presentations.  The  frequency 
of  occurrence  of  rupture  of  the  uterus  is  variously  estimated 
at  from  1-500  to  1-3,000  labours. 

Mechanism  of  Rupture. —  (1)  Over-distension  of  the  lower 
uterine  segment.  -Tliis  is  the  essential  cause  of  spontaneous 
rupture  in  all  cases  due  to  obstruction.  It  has  been  already 
explained  that  in  normal  labour  the  uterine  wall  becomes 
differentiated  into  an  upper  active  part  which  retracts  as 
labour  proceeds,  and  a  lower  passive  part  which  becomes 
dilated  and  stretched ;  separating  the  two  is  a  well-defined 
ridge,  called  the  retraction  ring,  or  the  ring  of  Bandl  (see 
p.  190).  Sometimes  in  normal  labour  this  ring  can  be  pal- 
pated by  abdominal  examination  in  the  form  of  a  shallow 
groove  above  the  level  of  the  pubes.  In  an  obstructed  labour  — 
e.g.  an  uncorrected  transverse  presentation — these  changes  in 
the  uterus  become  greatly  exaggerated ;  retraction  proceeds 
to  an  extreme  degree  in  the  active  portion,  while  distension 
becomes  correspondingly  extreme  in  the  passive  portion,  for 
the  reason  that  the  latter  is  now  made  to  accommodate  the 
greater  part  of   the   body  of  the   fwtus  (fig.  199).     In  cod- 
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BoqQenoe,  the  ring  of  Batidl  rises  ap  to,  or  even  above, 

the   level    of   the    nmbiUcus,    and    usually    runs   obliquely 

^boro88  the  aterns.     The  wall  of  the  diBtended  tower  Begment 


.  o.tey"» 


Retraction  rlrtg 


is  greatly  thinned,  especially  in  the  position  occupied  by  the 

bead,  and  tightly  stretched  over  the  body  of  the  fii^tus;  it 

■ia  in  iinmijient  danger  of  giving  way  before  the  continuous 
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preBBure  of  the  active  part  of  the  uterus,  which  ie  in  a  Biftte 
of  tonic  contraction.  Accordingly,  rupture  produced  in  this 
manner  always  begins  in  the  lower  segment,  but  may  extend 
upwards    into  the  body,  or  downwards   into  the  cervix  and 


Over-distension  of  the  lower  segment  may  be  clinically 
recognised  in  the  following  manner  :  On  examination  of  the 
abdomen  the  uterus  will  be  found  to  be  hard  and  tender  :  the 
outlines  of  the  ftetus  will  be  obscure  and  its  mobility  limited ; 
the  fcetal  heart  probably  inaudible  ;  the  ring  of  Bandl  will  be 
recognisable  as  an  obliiiue  groove  at  about  the  level  of  the 
umbilicus  ;  and  one  or  both  roundligameuts— tightly  stretched 
over  the  distended  lower  segment— may  also  be  lelt  croBsing 
the  front  of  the  uterus  in  a  direction  downwards  and  out- 
wards towards  the  middle  of  Poupart's  ligament.  It  will  be 
remembered  that  these  ligaments  become  considerably  bypac' 
trophied  during  pregnancy.  On  vaginal  examination  the  cm 
ditiona  found  will  closely  resemble  those  characteristic  of  ton! 
contraction.  From  the  latter  condition  over-distfinsion  of  t 
lower  segment  can  best  bo  distinguished  by  the  position  <i 
the  retraction  ring. 

(2)  III  Ira-uterine  Afo«ip»/«(it)7is.— Such  procednres  as 
those  named  above  may,  from  want  of  skill  or  care,  cause 
rupture  of  the  uterus  when  there  is  no  abnormality  in  , 
labour ;  they  are,  however,  much  more  likel}'  to  cause  I 
accident  when  carried  out  under  unsuitable  conditions,  sta 
as  complete  escape  of  liquor  amnii,  tonic  contraction,  or  ^ 
over-distension  of  the  lower  uterine  segment.  Under  these 
circumstances  the  introduction  into  the  utems  of  the  hand, 
or  even  of  a  small  instrument  such  as  a  decapitation  hook, 
is  very  likely  to  cause  the  uterine  wall  suddenly  to  give 
way.  Cases  of  this  kind  must  be  regarded  as  iDstances  of 
traumatic  rupture,  for  although  the  condition  of  the  uterus  is 
a  powerftd  predisposing  cause,  rupture  is  not  spontaneous. 
Also,  methods  of  rapidly  dilating  the  cervix  in  laboar  are 
always  attended  by  risks  of  rupture  of  the  cervix  and  lower 
segment,  for  proper  regulation  of  the  amount  of  force 
employed  is  very  difficult. 

In   most   cases  due  io  intra-uterine  manipulatioi 
rupture  starts  in  the  cervix  or  lower  uterine  segment ; 
,  it  runs  up  into  the  body  and  usually  follows  the  lateral  Dte 
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vail,  opening  up  the  broad  ligament.  Extensive  lucerations 
may,  however,  open  the  peritoneal  cavity  at  once,  and  numerous 
caaes  have  been  recorded  in  which  a  tear  has  been  produced 
in  this  way,  extending  from  the  fundus  above,  through  the 
uterine  body,  lower  segment,  and  cervix,  into  the  lateral 
vaginal  wall. 

(3)  Abnormalities  of  the  Uterus. — Certain  abnormal  con- 
ditione  of  the  uterus  may  be  thecauae  of  spontaneous  rupture 

Her  may    predispose    to  traumatic  rupture.     They  may    be 

^HDumerated  as  follows : 


(1)  Cicatrices  of  previous  GEssarean  section. 

(2)  Fatty  or  cloudy  degeneration  of  the  uterine  muscle. 

(5)  Interstitial  myositis  (uterine). 
(4)  Bicornute  uterus  (rarely). 

(6)  Uterine  tumours  (carcinoma  of  cervix). 
(6)  Misdirection  of  the  uterine  axis. 


■lat 


Rupture    through  a  Cfesarean-section    scar    is    usually 
longitudinal  and  sit.uated  in  the  anterior  wall  near  the  mid- 
line ;  it  may.  however,  be  transverse  and  situated  upon  the 
fundus  (see  p.  522).     Conditions  (1),  (2),  and  (3)  explain  the 
very   rare   cases   already   alluded    to  in  which  spontaneous 
rapture  of  the  uterus  occurs  in  pregnancy  or  in  unobstructed 
kbour.     Diseaae  of  the  uterine  muscle  can  only  be  recognised 
microscopic  examination  of   the  organ  after  its  removal 
n  the  body.    Wlien  pregnancy  occurs  in  one  horn  of  a 
iornnte  uterus,  the  non-gravid  horn  may  be  found  during 
,bour  to  occupy  a  position  in  which  it  obstructs  the  passage 
if  the  fcetua  through  the  pelvis,  and  may  then  lead  to  rupture 
from  distension  of  the  lower  uterine  segment.     It  is  extremely 
rare  for  uterine  tumours  to  cause  rupture. 

Misdirection  of  the  Uterine  Axih  is  the  chief  cause  of 
rupture  in  eases  of  '  pendulous  belly '  (fig.  47) ;  in  this 
condition  the  axis  of  the  uterus  is  directed  against  the  pos- 
terior wall  of  the  lower  uterine  Hegment,  and  it  the  displace- 
lent  is  not  corrected  during  labour  the  presenting  part  may 
driven  through  the  uterine  wall  at  this  spot.  Extreme 
,teral  obliquity  may  similarly  predispose  to  rupture.  Casee 
of  spontaneous  rupture  may  be  also  due  to  previous  operations 
in  which  unsuitable  methods  have  been  employed  for  fixing 
ji^e  body  of  the  uterus  to  the  anterior  abdominal  wall,  or  the 
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anterior  vaginal  wall.  During  pregnancy  the  development  of 
the  attached  part  of  the  uterus  may  be  greatly  retarded, 
the  uterus  growing,  in  point  of  fact,  almost  entirely  at  the 
expense  of  its  posterior  wall,  which  ia  consequently  very 
much  thinner  and  weaker  than  normal  at  term.  There 
is  also  marked  backward  and  upward  displacement  of  the 
cervix,  in  consequence  of  which  the  normal  mechanism  of 
parturition  is  greatly  modified. 

Morbid  Anatomy. — Ruptnre  of  the  utems  is  said  to  be 
complete  when  all  the  coats  including  the  peritoneum  are  torn, 


Fta.  200. — Incoxtlbib  Utbrine  Rcfturb  isvotvtsa  thb  Pdutosbai. 
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and  incomplete  when  this  is  not  the  case.  Rupture  of  the 
lateral  wall  of  the  uterus,  which  in  pregnancy  ia  uncovered  by 
peritoneum  (seep.  44),  may  involve  the  whole  thickness  of  the 
muscular  wall  and  still  be  incomplete,  as  it  merely  opens  up 
the  broad  ligament,  but  does  not  tear  the  peritoneum.  Further, 
an  incomplete  rupture  opening  up  the  broad  ligament  may  sub- 
sequently become  complete  by  the  peritoneal  layer  yidding, 
either  from  the  pressure  of  accumulated  blood,  from  a  portioo 
of  the  body  of  the  fcetus  being  driven  through  it  by  uterine 
retraction,  or  from  manipulation  of  the  torn  parts.  Incom- 
plete rupture  sometimes  involves  chiefly  the  peritoneal  cost, 
occurring  in  the  form  of  lacerations  which  gape  and  may 
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bleed  freely  (fig,  200)  ;    the  causation  of  this  rare  accidei-t 
is  obscure. 

Cases  of   BpontaiiPouB  i  iptme    ue   moio  utten   complete 
than  incomplete     cases  of  tiaumatic  rmture  aie  more  often 
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incomplete  than  complete.  In  the  great  majority  of  cases 
rupture  commences  in  the  lower  uterine  segment,  the  reason 
being  that  this  part  of  the  wall  is  thinnest  and  is  also  most 
liable  to  over- distension.  The  rupiure  may  be  confined  to  the 
^^er  segment  (fig.  201),   ur   may  extend  upwards  into  the 
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uterine  body,  even  to  the  fundus,  or  downwarde  into  the  vAginal 
fornirea  ;  the  bladder  is  occasionally  involved  in  tears  of  the 
anterior  wall.  In  cases  due  to  abnovmalitiea  of  the  uterus, 
the  tear  often  commeneea  above  the  lower  segment — e.g,  the 
scar  of  a  Cteaarean  section  may  give  way.  The  direction  of 
the  tear  is  in  the  majority  of  cases  oblique ;  occasionany  it 
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placental  eite;  it  may,  however,  occur  through  the  cicatrix 
of  a  previoas  Ctesarean  section.  Sometimes  rupture  causes 
laceration  of  a  large  branch  of  the  uterine  or  vaginal  artery, 
or  of  large  uterine  veins  (fig.  202) ;  Berious  htemorrhage  then 
occurs  :  this  ia,  however,  by  no  means  the  rule,  and  if  the 
large  vessels  escape  the  amount  of  hipmorrhage  may  be 
trifling.  Complete  rupture  of  considerable  extent  involving 
the  peritoneal  coat  is  usually  followed  by  the  escape  of  the 
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berioe  contents  (ftptus  or  placenta,  or  both)  into  the 
peritoneal  cavity  ;  the  empty  uterus  then  retracts  firmly  and 
severe  hfpmorrhage  will  lie  imiwssible,  unless  large  vessels 
have  been  torn.  When  the  rupture  is  small  or  incomplete 
the  foetus  remains  in  the  uterine  cavity.  Sometimes  a  part 
only  of  the  fcetus — the  head  or  a  limb,  escapes  through  the 
rupture,  the  remainder  being  retained  in  the  uterus  ;  firm 
retraction  of  the  edges  of  the  rent  upon  the  extruded  part 
may  then  occur,  preventing  the  withdrawal  of  the  fcetus  per 
■PM«  naturales. 
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Diagnosis. — In  order  to  establish  the  diagnosis  of  rup- 
ture of  the  uterus,  it  is  usually  necessary  to  recognise  the 
laceration  by  touch.  The  symptoms  which  attend  this  grave 
accident  are  not  characteristic,  although  they  may  arouse  the 
suspicion  that  rupture  has  occurred. 

Premonitory  symptoms  of  rupture  are  sometimes  described ; 
these  are,  in  point  of  fact,  the  symptoms  already  mentioned 
as  those  of  tonic  contraction  and  over-distension  of  the  lower 
uterine  segment  (p.  824).  But  it  must  be  borne  in  mind  that 
although  in  the  majority  of  cases  a  long,  difficult,  and  painful 
labour  precedes  rupture,  this  is  not  always  the  case,  for 
spontaneous  rupture  may  occur  early  in  normal  labour. 

The  attendant  symptoms  are  probably  influenced  mainly 
by  the  rapidity  with  which  the  laceration  is  produced  and 
the  amount  of  haemorrhage  which  accompanies  it.  Sudden 
rupture  is  attended  by  severe  shock  and  acute  abdominal  pain, 
sometimes  also  by  the  sensation  that  something  has  burst. 
There  may  be  some  external  bleeding,  but  this  is  seldom,  if 
ever,  profuse  ;  the  greater  part  of  the  effused  blood  is  retained 
when,  if  a  large  vessel  has  been  torn,  signs  of  more  or  less 
severe  internal  haemorrhage  gradually  manifest  themselves. 
Occasionally  internal  haemorrhage  may  be  so  profuse  as  to 
cause  death  in  an  hour  or  two.  Gradual  rupture  produces 
much  less  severe  symptoms,  and  less  profuse  haemorrhage. 
When  the  foetus  and  placenta  escape  into  the  peritoneal  cavity, 
labour  pains  completely  cease ;  when  this  does  not  occur  the 
pains  continue. 

Abdominal  examination  yields  no  certain  information 
unless  the  foetus  has  escaped  from  the  uterus,  when  the 
physical  signs  are  striking.  The  foetal  parts  can  be  palpated 
with  great  ease  through  the  abdominal  wall ;  there  is  also 
extreme  mobility  both  of  the  limbs  and  of  the  whole  body. 
In  the  lower  abdomen  the  hard  retracted  uterus  will  be  found 
of  the  size  natural  to  the  termination  of  the  third  stage  of 
labour,  and  quite  separate  from  the  foetus.  If  the  foetus 
remains  in  the  uterus  after  rupture  has  occurred,  it  is  seldom 
}X)ssible  to  make  the  diagnosis  imtil  after  delivery. 

In  many  cases,  however,  the  suspicion  of  rupture  does  not 
arise  until  after  the  delivery  of  the  patient,  either  with  or 
without  artificial  aid.  The  placenta  may  then  escape  through 
the  rent  into  the  peritoneal  cavity,  and  attempts  to  deliver 
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it  in  the  ordinary  way  will  be  unsuceesBful :  or  considerable 
external  bleeding  may  occur  although  the  plncenta  has  been 
delivered  and  the  uterus  is  firmly  retracted ;  or  the  patient 
may  show  immediate  signs  of  collapse ;  but  in  some  cases 
anapicton  of  rupture  has  not  been  aroused  for  several  hours 
after  the  t-ermination  of  labour,  owing  to  (.he  gradual  develop- 
ment of  the  aymptoma.  Under  such  circiimatauces  as  these, 
careful  search  should  be  made  for  rupture.  If  rupture  in- 
volves the  vaginal  fornix  or  the  cervix,  it  will  he  immediately 
perceived ;  if  limited  to  the  lower  uterine  segment,  it  will 
only  be  found  by  passing  one  or  two  lingers  into  the  uterine 
cavity  and  carefully  exploring  the  walla.  If  the  placenta  haa 
escaped  through  the  rent  into  the  peritoneal  cavity,  the  cord 
will  guide  the  fingers  up  to  and  through  the  rent.  Occa- 
sionally a.  coil  of  small  intestine  may  protrude  through  the 
rapture  into  the  vagina. 

Treatment.^Tliis  must  be  considered  from  two  points  of 
iw :  (1)  how  to  deliver  the  patient ;  (2)  how  to  deal  with  the 

iture. 

(1)  If  it  is  believed,  after  careful  examination,  that  the 
foF-tus  is  still  in  the  uterine  cavity,  an  attempt  should  be  made 
to  deliver  it  through  the  natural  passages  ;  causes  of  obstruc- 
tion must  be  carefully  looked  for  and  estimated,  and  suitable 
methods  of  extraction  then  adopted.  If  a  part  of  the  tcctus 
has  escaped  through  the  rent,  attempts  at  delivery  through 
the  natural  passages  must  be  very  gently  made ;  the  extent 
of  the  injury  may  be  increased  if  force  is  employed  to  disengage 
an  extruded    limb,  and  as  the  fcutus    is   in   all  cases   dead, 

itructive  operations  may  be  practised  without  hesitation. 

the  fcetus  has  been  expelled  completely  into  the  peritoneal 
ffity,   laparotomy  is  the  only  possible  method   of  delivery 

ich  can  be  adopted.     If  the  placenta  has  escaped  from  the 

irus,  it  may  be  drawn  down  by  traction  on  the  cord  and 
ilivered  with  care  through  the  rent. 

(2)  The  treatment  of  the  rupture  is  regulated  by  the 
degree  of  biemorrhage  which  accompanies  it,  and  by  the 
method  of  delivery  which  has  been  praetiaed.  In  all  cases  of 
serious  internal  bleeding  laparotomy  should  be  performed  for 
lieemostasis,  if  not  already  uidicated  as  the  method  of  delivery. 
This  allows  of  the  removal  of  effused  blood  from  the  peritoneal 

ivity,  and  the  rapid  and  direct  control  of  the  hremorrhage. 


Sii  ABNORMAL   LABODB 

If  possible  the  uterus  sbuuld  be  preserved ;  iboi 
poiutB  ligatured  or  under-etit^hed,  and  the  edges  of  the  rent 
accurately  approximated  in  the  manner  described  for  the 
operation  of  C^esarean  section  (p.  520).  In  cases  of  exten- 
sive or  contused  laceration,  or  when  infection  of  the  uterine 
cavity  is  suspected,  it  is  best  to  remove  the  uterus  by  sapra- 
vaginal  or  total  hysterectomy ;  in  extreme  degrees  of  pelvic 
contraction  this  measure  may  be  also  called  for  as  the  most 
reliable  means  of  preventing  future  conception.  In  con- 
sidering the  question  of  operation  it  must  be  remembered 
that  serious  internal  bleeding  may  be  in  progress  although 
the  uterus  is  well  retracted,  and  tbe  practitioner  must  not  be 
misled  by  finding  the  uterus  small  and  hard.  If  it  has  been 
decided  before  beginning  the  operation  that  the  uterus  must 
be  removed,  vaginal  may  be  preferred  to  abdominal  hyster- 
ectomy ;  the  latter,  however,  permits  of  more  direct  and  rapid 
control  of  the  bleeding. 

When  there  is  no  evidence  of  serious  haemorrhage,  and 
especially  when  the  laceration,  even  if  complete,  is  small, 
the  best  treatment  is  carefully  to  douche  the  uterus  with  a 
mild  antiseptic  solution,  and  leave  the  laceration  alone  ;  the 
peritoneal  cavity  may  also  be  Hushed  with  uormal  sterile 
saline  by  a  tube  passed  through  the  rent.  Spontaneous 
union  of  the  tear  will  occur  if  asepsis  is  maintained  in  the 
puerperium.  It  is  sometimes  recommended  that  a  gauze 
drain  should  be  passed  through  the  rent  into  the  peri- 
toneal cavity  and  left  for  two  to  three  days;  this  is  unneces- 
sary, and  has  the  disadvantage  of  forming  a  communication 
between  the  peritoneal  cavity  and  the  exterior.  Lacera- 
tions opening  the  broad  ligament  are  best  treated  by  first 
thoroughly  douching  the  cavity,  and  then  plugging  it  firmly 
with  iodoform  gauze.  Counter -pressure  is  thus  kept  up 
between  the  walls  of  the  broad  ligament  and  the  plug,  and 
moderate  hiemorrhage  can  in  this  way  be  controlled.  But 
plugging  cannot  check  ha;morrhage  in  the  case  of  rents  which 
open  the  peritoneal  cavity,  because  no  counter-pressure  can 
be  obtained. 

Increased  risks  of  sepsis  are,  of  course,  encountered  in  the 
puerperium  in  these  cases,  and  after  rupture  uterine  sepsis 
entails  even  graver  conBeipiences  than  after  normal  lalwur. 
for  the  peritoneum  may  become  infected  by  direct  continuity. 
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rlt  has  besn  shown  that  the  heavy  mortality  which  attends 
rupture  of  the  uterus  (50  to  80  per  ceut.)  is  largely  due  to 
i,  not  to  shock  or  hfemorrhage. 
Lacerations  of  the  cervix  and  vagina  frequently  occur 
in  labour  and  are  of  minor  importance.     A  certain  amount  of 
laceration  of  the  cervix  is  usual  in  a  primipara  and  requires 
no  treatment ;  it  is  invariably  longitudinal  in  direction  and 
oflually  lateral  in  position,  being  much  more  frequent  ujwn 
the  left  than  the  right  side.     This  is  explained  by  the  pre- 
dominant frequency  of  the  first  vertex  ]>oaition,  in  which  the 
broad  end  of  the  head  distends  the  left  side  of  the  cervix. 
Sometimes  these  lacerations  are  more  extensive  and  run  up 
I  to  the  vaginal  root,  or  open  the  base  of  the  broad  ligament; 
I  they  should  then  be  treated  by  douching  the  ragged  cavity 
I  tormed  by  the  tear  and  packing  it  with  iodoform  gauze.     In 
I  extensive  rupture  of  the  lower  uterine  segment  the  laceration 
I  frequently  extends  downwards  so  as  to  involve  the  cervix  and 
|npper  part  of  the  vaginal  wall. 

In  severe  laceration  of  the  pelvic  floor  the  lower  third  of 

■the  posterior  vaginal  wall  of  necessity  participates.    Vaginal 

|)acerations  are  thus  most  frequent  in  the  upper  and  lower 

ihirds.    They  may  also  occur  in  the  middle  third  in  obstructed 

labour  or  diflicult  instrumental  delivery ;  if  uixin  the  anterior 

I'Wall,  the  base  of  the  bladder  may  then  be  lacerated,  giving 

Irise  to  a  vesico-vaginal  fistula.     Sometimes,  from  prolonged 

lompression  between  the  foetal  head  and  the  pelvic  bones,  an 

A  of  the  anterior  vaginal  wall  is  damaged  beyond  recovery. 

Old  sloughing  occurs.     The  slough  then  separates  during  the 

week  of  the  puerperium,  and  may  open   the  base  of 

he  bladder,  resulting  in  a  vesico-vaginal  fistula.     When  an 

ixtensive  area  in  any  position  has  sloughed,  the  process  of 

f  cicatrisation  is  attended  by  well-marked  constriction,  and  may 

result  in  vaginal  atresia  of  extreme  degree.     Lacerations  of 

the  cervix  and  vaginal  roof  do  not  require  suture  unless  there 

is  considerable  hiemorrhage ;  those  of  the  lower  third  of  the 

vagina  should  always  be  repaired  at  the  same  time  as  the 

injury  to  the  perineum. 

Rupture  of  Veins  [Vaginal  and  vulval  hwmaloma). — 
Large  effusions  of  blood  from  ruptured  veins  may  form 
beneath  the  vaginal  walls  during  labour.  The  cause  of  rup- 
ture of  the  vaginal  veins  is  not  well  known,  but  the  accident 
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occurs  chiefly  in  prolonged  labour  or  operative  delivery.  It 
may  be  also  met  with  in  pregnancy  as  the  result  of  direct 
injury.  The  formation  of  the  hsematoma  begins  beneath  one 
of  the  lateral  vaginal  walls,  and  usually  extends  downwards 
into  the  labium  majus,  forming  a  characteristic  vulval  swelling 
which  may  attain  considerable  size.  Sometimes  the  tumour 
does  not  extend  to  the  vulva,  and  then  it  can  be  recognised 
only  by  vaginal  examination.  The  vulval  swelling  presents 
distinctive  characters ;  it  is  soft  and  fluctuating,  of  a  deep 
violet  colour  where  covered  with  mucous  membrane,  and  is 
associated  with  subcutaneous  ecchymosis,  extending  over  the 
perineum,  around  the  anus,  and  upon  the  inner  aspect  of  the 
thighs. 

A  vaginal  haematoma  may  form  during  the  second  stage 
of  labour,  and  cause  obstruction  to  delivery ;  usually,  how- 
ever, it  appears  during  or  soon  after  the  third  stage.  It  is 
associated  with  severe  pain,  and  the  loss  of  blood  from 
the  general  circulation  may  be  sufficient  to  produce  urgent 
symptoms  of  internal  haemorrhage.  Occasionally  spontaneous 
rupture  of  the  haematoma  occurs,  leading  to  the  escape  of  a 
large  quantity  of  fluid  and  clotted  blood. 

The  treatment  is  expectant,  with  strict  antiseptic  manage- 
ment of  the  puerperium.  If  the  thrombus  should  become 
infected,  it  must  be  laid  freely  open,  the  cavity  cleared  out, 
douched,  and  packed  with  iodoform  gauze. 

Pelvic  Hsmatoma.  —  The  occurrence  of  haemorrhage 
between  the  layers  of  the  broad  ligament  in  incomplete 
rupture  of  the  uterus  has  been  already  referred  to ;  this 
condition  is  called  a  pelvic  haematoma.  Bare  cases  have 
been  reported  in  which  the  same  condition  has  occurred  without 
injury  to  the  uterus,  the  source  of  the  bleeding  being  ruptured 
veins  in  the  connective  tissue  of  the  base  of  the  broad  liga- 
ment. Such  haemorrhages  may  be  very  extensive,  dissecting 
up  the  whole  of  the  pelvic  peritoneum,  passing  on  to  the 
abdominal  parietes  and  into  the  iliac  fossae,  and  giving  rise  to 
the  symptoms  of  severe  internal  haemorrhage.  Small  effusions 
which  give  rise  to  no  urgent  symptoms  require  no  operative 
treatment ;  but  if  the  patient's  condition  is  urgent,  one  or 
other  lateral  vaginal  fornix  should  be  opened,  the  blood 
evacuated,  and  the  cavity  douched  and  plugged  with  iodoform 
gauze. 
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Rupture  of  the  Perineum. — This  minor  accident  is  of 
^freqnent  occurrence,  but  usually  of  small  importance.  It  is 
only  referred  to  here  in  order  to  emphasise  again  the  im- 
portance of  examining  the  perineum  in  every  case  after 
delivery,  and  of  immediately  repairing  all  lacerations  which 

t involve  more  than  the  skin  of  the  fourchette.  Lacerations 
involving  the  sphincter  ani  are  of  great  importance,  because, 
nnless  successfully  repaired,  troublesome  rectal  incontinence 
will  ensue.  The  chief  varieties  of  perineal  rupture,  along  with 
Uie  snitable  methods  of  repair,  are  described  upon  page  539, 
Inversion  of  the  Uterus 

This  condition  is  a  turning  inwide  out  of  the  uterus.     It 
is  one  of  the  rarest  complications  of  labour,  being  only  met 

»with  in  from  1  in  180,000  to  1  in  200.000  labours.  Three 
degrees  of  inversion  may  be  described :  in  the  first  the  pla- 
cental site — i.e.  the  fundus— is  depressed  so  as  to  bulge  to  a 
greater  or  leas  extent  into  the  uterine  cavity  (fig.  204,  a) ;  in 
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the  second  the  fundus  protrudes  through  the  external  os  so  as 
to  enter  the  vaginal  canal  (fig.  204,  b) ;  in  the  third  the  fundus 
presents  at,  or  protrudes  through,  the  vulva  (fig,  "204,  c),  the 
[Version  being  complete.  It  occurs  either  during  the  third 
,ge  of  labour  or  immediately  afterwards,  but  it  is  highly 
ibable  that  the  process  always  commences  during  the  third 
kge,  although  it  may  not  be  recognised  until  later. 
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Causes.—  luversion  may  occur  spontaneously,  or  may  be 
induced  by  improper  methods  of  delivering  the  placenta. 
When  spontaneous  it  may  be  due  to  precipitate  labour,  but 
the  uBoal  cause  is  atony  of  the  wall  of  the  fundus  uteri ;  by 
straining  efforts  on  the  part  of  the  patient  the  relaxed  area  ie 
slightly  inverted,  and  the  process  then  proceeds  by  the  active 
part  of  the  uterus  contracting  upon  the  inverted  part  and 
driving  it  onwards  towards  the  cervix.  It  is  also  stated  that 
spontaneous  inversion  may  be  started  during  the  second  stage 
of  labour  by  traction  exerted  upon  the  placental  site  through 
a  relatively  or  absolutely  short  umbilical  cord.  (The  cord 
is  said  to  be  relatively  shortened  when  coiled  round  the 
body  or  limbs  of  the  ftttus.)  It  is,  however,  difficult  to  believe 
that  traction  through  the  cord  upon  the  wall  of  an  actively 
contracting  uterus  could  cause  inversion. 

Inversion  may  be  induced  during  the  tliird  stage  by 
deavouring  to  deliver  the  placenta  by  preasm-e  on  the  fundi 
or  by  traction  on  the  cord,  when  the  uterus  is  relaxed.  It 
probable  that  the  process  is  merely  started  in  this  way. 
is  then  carried  on  spontaneously  by  uterine  contractions, 
version  is  usually  produced  rapidly,  but  sometimes  ap] 
to  occupy  several  days  for  its  completion. 

Symptoms.— F&in  is  a  constant  symptom.  In  the  seci 
and  third  degrees  well-marked  symptoms  of  shock  also  occt 
and  the  pain  becomes  expulsive  in  character.  There  is  usui 
hemorrhage,  but  it  is  very  variable  in  amount,  and  seldc 
profuse;  there  may,  however,  be  slight  conlinuous 
The  placenta  usually  remains  attached  to  the  inverted  fundus, 
which  explains  the  insignificant  amount  of  hmmorrhage. 

The  diagnosis  of  this  accident  is  not  difficult  if  the  patii 
is  seeu  soon  after  it  has  occurred.  In  the  first  degree  it 
be  possible  to  palpate  the  fundal  depression  through  the 
abdominal  walls.  When  the  fundus  has  been  expelled  into' 
the  vagina,  abdominal  examination  shows  that  the  body  of  the 
uterus  has  disappeared  from  its  normal  position,  and  the  cup 
formed  by  the  upper  end  of  the  inverted  organ  may  sometimes 
be  felt  with  the  fingers ;  on  vaginal  examination  the  firm 
round  swelling  protruding  through  the  cervix,  and  usually 
covered  by  the  placenta,  will  then  be  recognised  without  diffi- 
culty as  the  inverted  fundus.  Diagnosis  in  the  third  degree 
is  a  simple  matter  when  the  placenta  remains  attached  ;  bat 
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a  namber  of  cases  have  Leen  recorded  in  which,  the  placenta 
being  detached,  the  inverted  uterus  has  been  amputated  in 
the  erroneous  beUef  that  it  was  a  libroid  polypus.  Attention 
to  the  abdominal  examination  should  prevent  this  mistake. 

The  prognosis  is  grave  ;  death  may  occur  from  hiemor- 
rhage  or  from  shock,  which  may  even  prove  fatal  after  a 
reduction  of  the  displacement.  In  some  caaea,  on  the  other 
hand,  the  condition  may  remain  undiscovered,  giving  rise  to 
no  urgent  symptoms  ;  it  then  passes  into  the  phase  of  chronic 
inversion,  which  is  dealt  with  in  test-books  of  gynscology. 

The  trcattitent  consists  in  the  immediate  reduction  of  the 
displacement  by  taxis ;  the  organ  should  be  carefully  re- 
inverted,  beginning  with  the  part  nearest  to  the  cervix,  and 
gradually  returning  first  the  lower  part  of  the  uterine  wall, 
and  last  of  all  the  fundus.  The  patient  is  antesthetised,  and 
one  hand  is  placed  upon  the  abdomen  and  two  fingers  are 
pressed  down  into  the  inversion  ring  so  as  to  dilate  and  at 
the  same  time  to  steady  it,  while  the  organ  is  gradually 
replaced  with  the  fingers  of  the  other  hand  introduced  into 
the  vagina.  When  the  displacement  has  been  completely 
retm-ned,  hot  intra-uterine  antiseptic  douches  should  be  given, 
partly  for  disinfection  and  partly  to  promote  uterine  contrac- 
tion. The  uterus  should  be  continuously  massaged  and  ergot 
administered  to  counteract  the  tendency  which  these  cases 
show  to  inertia,  and  resulting  recurrence  of  the  inversion. 
In  the  second  and  third  degrees  the  placenta  should  l>e 
removed  before  commencing  the  replacement,  in  order  to 
diminish  the  bulk  of  the  body  to  be  returned  through  the 
inversion  ring ;  this  is  unnecessary  in  the  first  degree. 
Occasionally  the  uterus  cannot  be  returned  by  taxis ;  hot 
douches  should  then  be  used  and  continuous  pressure  applied 
to  the  inverted  uterus  by  means  of  Champetier's  bag  intro- 
duced with  strict  antiseptic  precautions  into  the  vagina  and 
distended  with  air.  After  twelve  to  twenty-tour  hours  of 
continuous  pressure,  taxis  may  be  repeated  and  will  probably 
prove  successful. 

Ante-partum  Hzmorrhage 

Under  this  designation  may  be  included  cases  of  uterine 
haemorrhage  occurring  during  the  last  four  months  (lunar)  of 


348  ABNORMAL  LABOUR 

pregnancy  or  in  the  first  and  second  stages  of  labour — i.e.  the 
period  of  pregnancy  daring  which  the  foetos  is  viable.  As 
commonly  employed,  however,  this  term  is  limited  to  cases  of 
hcemorrhage  from  the  placental  site,  and  does  not  embrace 
such  conditions  as  malignant  disease  of  the  cervix  or  rupture 
of  the  uterus,  which,  it  is  obvious,  might  also  give  rise  to 
bleeding  at  the  same  periods.  Gases  of  ante-partum  haemor- 
rhage, thus  defined,  are  divided  into  two  classes,  the  basis  of 
classification  being  the  situation  of  the  placenta.  In  one 
class  the  placenta  occupies  the  normal  position — i.e.  it  is 
implanted  upon  the  uterine  wall  entirely  above  the  level  of 
the  lower  uterine  segment;  ante-partum  haemorrhage  is  in 
this  class  due  to  premature  separation  of  the  placenta  from 
local  or  general  disease,  or  from  traumatism.  In  the  other 
class  the  placenta  occupies  some  part  or  the  whole  of  the 
lower  uterine  segment ;  ante-partum  haemorrhage  in  these 
cases  will  necessarily  occur  independently  of  accident  or 
disease,  because  the  changes  which  normally  take  place 
in  the  lower  segment  before  and  during  labour  inevitably 
cause  the  placenta  to  be  detached  from  it.  The  former  are 
known  as  cases  of  Accidental  Hcemorrhage ;  the  latter 
as  cases  of  Placenta  Prcevia  or  Unavoidable  Hemorrhage. 
It  must  be  borne  in  mind  that  the  essential  di£ference 
between  them  is  the  position  of  the  placenta  in  the  uterus, 
for  traumatism  and  disease  are  not  limited  to  the  class  of 
so-called  accidental  haemorrhage,  but  are  quite  as  likely 
to  affect  an  abnormally  situated  placenta  as  one  normally 
situated. 

Causation. — 1.  We  have  first  to  inquire,  what  are  the 
causes  which  lead  to  the  implantation  of  the  placenta  in 
the  lower  uterine  segment  ?  Becent  observations  have  made 
it  clear  that  there  are  two  different  ways  in  which  it  may 
occur :  (1)  the  fertilised  ovum  may  become  imbedded  in  the 
lower  part  of  the  uterus,  instead  of,  as  is  usual,  at  the  fundus, 
when  it  first  enters  this  organ ;  this  explanation  was  com- 
monly applied  to  all  cases  until  a  few  years  ago ;  (2)  after 
implantation  of  the  ovum  in  the  normal  position,  the  placenta 
may  ho  develop  as  to  become  attached  in  i)art  to  the  lower 
uterine  segment.  Cases  of  the  first  kind  are  characterised  by 
the  formation  of  the  decidua  basalis,  wholly  or  partly,  upon 
of  the  mucosa  which  covers  the  lower  uterine  sag- 
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meot.     In  cases  of  the  second  kind,  the  placenta  is  developed 
Pin  whole  or  in  part,  in  connection  with  the  decidoii  capsularis 

instead   of   the  decidua   basniis ;    aB  the   oTum   grows   targe 
to   fill    the   uterine   cavity,   decidiia   eapsiilaria   and 

decidun  vera  fuse,  and  a  part  of  the  placenta  thus  becomes 

attached  to  the   uterine  wall  over  the   lower  segment.     The 
[.former  may  be  conveniently  called  basal  placenta  priBvia  and 

b  shown  in  tig,  205 :  the  decidua  capsularis  can  he  clearly 
the  upper  part 

of  the  figure,  and  it  ia 

obvioQS  that  the  placenta 

ia  formed,  not  upon  it, 

but    upon    the    decidua 
The  latter  may 

conveniently   be    called 
I  capsular  placenta  pne- 

via,    and    is    shown    in 

fig.  SI ;  here  in  a  three 

months'  ovum  it  is  seen 

that  the  decidual  space 
.  persists,  and  a  portion 
I  of  the  placenta  has  do- 
I  veloped  upon  the  decidua 
s  on  either  side 
I  of  the  decidua  basalis. 
1  In  this  specimen  Web- 
I  ster  described  the  part 
I  of  the  decidua  capsularis 

opon     which     placental 

formation  has  occurred, 

as  closely  resembling  in 

I  vascularity  and  general 
appearance  the  decidua  basalis  adjacent  to  it.  At  a  later 
stage  of  pregnancy  a  portion  of  the  capsular  placenta  would 
lie  upon  the  lower  segment  and  cover  the  internal  ob.  This 
part  of  the  decidua  capsularis  probably  fuses  firmly  with  the 
decidua  vera,  to  which  it  becomes  apposed  ;  accordingly,  when 
detachment  of  this  portion  of  the  placenta  occurs,  the  plane 
of  separation  will  pass  through  the  well -developed  cavernous 
layer  of  the  decidua  capsularis,  leading  to  more  or  less  serious 
hiemorrhage. 


li 

I 

L 

t 

c 


Fio.  205,- 
Pabt 

ATTACH  KD     TO      TUB     LoWKB     UtKBINB 

SeaME-lT     13      DEVELOPED      ITFON       THE 
DkCIDI/A   BA^fAIJS.      (Webstkb.) 


340 


ABNOBHAL  LABOUB 


It  Mmm  probAble  that  farther  obeerr&tion  wiH  show  t 
esMtm  ot  complete  placenta  previa  are  alwars  baaal ;  cases  of 
partial  or  marginal  placenta  previa  may  be  either  basal  or 
capimlar.  It  ia  poMiible  that  some  cases  ant  partly  basal  and 
|nrt1y  CAjntuIar. 

The  explanation  cannot  be  carried  farther  than  this  ;  we 
dn  not  kitow  what  are  the  conditions  which  lead  to  the  forma- 
timi  of  a  capHular  plBcenta,  or  to  the  original  implantation  of  the 
oviiin  tipfjii  tho  lower  piirt  ot  the  uterine  wall  instead  of  near 
thti  fundiiH.  Clinical  nvidence  shows  that  multlparity,  espe- 
riiilly  when  aHHOciatod  with  rapid  child-bearing,  is  a  powerful 
prodiHpoNinf;  caiiHe  ;  the  Hameissntd  of  endometritis,  hnt  upon 
iiicjmcluKivn  evidfince.  The  placenta  itself  is  frequently  abnor- 
mill ;  QxtonHive  areas  of  degenerated  villi  may  often  be  found 
(jilacental  infarcU).  and  the  cord  often  has  a  marginal  or 
viiliiinontous  insertion.  The  nutrition  and  development  of  the 
UvUw  are  unatTected. 

2.  With  regard  to  accidental  hemorrhage  considerable 
uncertainty  still  exists  as  to  the  relative  importance  of  injury 
itnd  diHeaHO  in  causing  sepnration  of  the  normally  situated 
jilaotnita.  Instances  are  rare  in  which  it  can  be  attributed 
eololy  to  direct  injury— fi.^.  a  kick  on  the  abdomen  or  a  fall; 
hut  there  is  no  doubt  that  such  injuries  may  canse  separa- 
tion of  a  healthy  placenta  from  its  normal  attachments.  It 
in  proluible  that  a  sudden  rise  in  intra-abdominal  pressure, 
priHlucod  (or  instance  by  an  unusual  muscular  effort  or  severe 
coughing  nr  vomiting,  may  detach  the  placenta,  when  local 
tlisRaDe  wottkuniug  its  attachments  exists,  and  therefore  in 
ihesu  caMPs  Inith  injury  and  disease  are  factors  in  causation. 
In  other  cases  tlie  hwrnorrhage  is  absolutely  spontaneous  and 
must  b«  attributed  aole^  to  disease.  It  is  somewhat  d  a 
iviin>ni-h  to  obstetrics  that  cnrreiitt  kDOwledge  ot  the  nature 
of  the  diseasea  which  cause  accidental  fajnooTTfaage  is  so  tm- 
satisfMtory  and  incomplete.  The  most  that  can  be  said  is 
that,  npoD  eTi<l<Anc<>  not  always  convincing,  the  foUownig  are 
batMTsd  to  be  the  most  important : 

Chrooie  Brigbt's  disease. 
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I         Fibroid   tumours    of    the   uterus    (when    submucous   or 

I  interstitial). 

■       Decidual  endometritis. 

I        Disease  of  the  utero-plncental  vessels. 

r  It  must  be  admitted  tbat,  except  in  the  ease  of  chronic 
nepbritia,  the  evidence  that  these  conditions  alone  can  cauBe 
accidental  bfemorrhage  is  inconclusive.  It  has  also  been 
suggested    that    a    very  short    cord    may  be   the   cause    of 

I   hoBmorrbage  during  the  Hecond  stage  of  labour,  from  traction 

^■on   the  placenta.      It  is  believed    that   nervous  shoek  may 

r  Initiate  it  by  exciting  a  sudden  and  violent  uterine  contraction, 
sufficiently  powerful  to  cause  slight  separation  of  the  placenta. 
Multiparity  is  a  powerful  predisposing  cause,  and  the  great 
majority  of  cases  occur  in  feeble  and  debilitated  women.  It 
is  accordingly  much  commoner  in  hospitals  than  in  private 

I  practice. 

The  question  next  arises,  why  does  ante-partum 
htemorrhage  always  occur  when  the  placenta  invades  the 
lower  uterine  segment,  and  not  when  it  occupies  tbe  normal 
situation  ?     The  answer  will  be  found  in  the  different  tunc- 

Itions  of  the  upper  and  lower  parts  of  the  body  of  the  uterus. 
The  upper  part  plays  an  active    role  in  labour,  undergoing 
intermittent  contractions,  and  progressive  and  continuous  re- 
traction.   Tbe  attachment  of  the  placenta  to  this  part  of  the 
uterine  wall  is  not  affected  by  the  normal  contractions  of  tbe 
first  and  second  stages,  for  although  these  doubtless  entail  a 
slight  diminution  in  the  superficies  of  the  uterine  wall,  this 
diminution  is  not  sufficient  to  disturb  the  placental  attach- 
ments.    Retraction  causes  more  extensive  reduction  of  the 
snperficieB  of  the  uterine  wall,  but  until  the  body  of  the  ttetus 
has  been  expelled  retraction  is  only  sliglit  in  normal  labour, 
'       and  therefore  the  placenta  is  able  to  maintain  its  attachments. 
^LTbe   lower  part  of  the  uterus,  on  tbe  other  hand,  plays  a 
^Bpaseive  r-'ile;  no   contractions  occur  in   it,  but  it  gradually 
^r  becomes  stretched  during  the  stage  of  dilatation  so  that  its 
superficial  area  is  greatly  increased,  and  its  shape  altered  from 
that  of  a  section  of  a  hemisphere  to  that  of  a  cylinder.     The 

I  placenta  is  luiahle  to  expand  in  correspondence  with  the 
stretching  of  its  site  of  attachment,  and  the  consequence  is 
that  the  uterine  wall  becomes  progressively  torn  away  from 
the  placenta,  and    hitmorrhage  then  occurs   from  lacerated 
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utero-placental  vesBels.     Hfemorrlmgt 
be  unavoidable  in  placenta  pvieria. 

But  how  can  we  account  for  the  occurrence  of  blw 
he/ore  the  onset  of  labour,  in  cases  of  placenta  pravia  ?  It 
is  possible  that,  in  a  certain  proportion,  disease  of  the 
placenta  or  traumatism — direct  or  indirect— may  explain  it. 
In  many  cases,  however,  the  bleeding  appears  to  be  due 
solely  to  the  abnormal  situation  of  the  placenta.  A  physio- 
logical explanation  of  these  eases  has  been  suggested  by 
Pinard — viz.  that  during  the  last  few  weeks  of  pregnancy  the 
intermittent  uterine  contractions  become  gradually  stronger 
(they  are  certainly  more  easily  palpable),  although  they  re- 
main painless  and  unperceived  by  the  mother.  Upon  the  lower 
segment  these  contractions  exercise  a  dilating  force,  which 
may  be  sufficient  to  cause  slight  separation  of  the  placenta  and 
more  or  less  profuse  hfemorrhage.  In  support  of  this  explana- 
tion may  be  cited  the  clinical  fact  that  a  degree  of  dilatation 
of  the  internal  os  sufficient  to  admit  one  linger  is  met  with  in 
the  last  few  weeks  of  pregnancy,  frequently  in  multiparie, 
occasionally  in  primigravids.  Webster  has  suggested  an 
anatomical  explanation — viz.  that  when  hsmorrhagB  occiu 
before  term  we  have  to  do  with  a  capsular  placenta  prmvi 
in  which  the  fusion  between  decidua  vera  and  decidua  c 
laris  has  not  been  very  firm ;  hence  separation  of  the  : 
decidual  layers  readily  occurs,  leading  to  hsmorrhage. 

Morbid  Anatomy. — 1.  Placenta  pravia. — The  extenfei^ 
the  area  which  the  placenta  occupies  in  the  lower  segi 
varies,   and    three    degrees   are    accordingly   distingnisliaj 
(1)  The  placenta  may  occupy  the  whole  of  the  lower  segmei 
its  centre  being  situated  approximately  over  the  mternal  < 
this  ia  called  central  placenta  pravia  (fig.  206).     In  clin 
practice,  cases  are  called  central  in  which  the  placenta  ( 
pletely  covers  the  ob  and  the  margin  cannot  be  reached  b" 
the  finger,     (2)   It  may  occupy  approximately  one-half  of  the 
lower  segment,  the  placenta  partly  covering  the  internal  oa  ; 
this  is  called  lateral  placenta  previa  (fig.  207).     (3)   It  may 
be  attached   only  to  the  upper  part  of  the  lower  segment  oa 
one  side,  so  as  to  lie  completely  above  the  level  of  the  internal 
08 ;  this  13  called   marginal  placenta  pravia.     It   will   bo 
obvious  that  in  each  variety  the  placenta  to  a  greater  or  lees 
extent  also  overlaps  the  safe  Zifne — i.e.  the  uterine  wall  above 
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the  upper  limit  of  the  lower  segment.  The  amount  of  hwmor- 
rbage  met  with  dependB  mainly,  if  not  entirely,  upon  the 
extent  of  the  placental  site  which  is  laid  bare  in  the  process 
of  dilatation  ;  accordingly  there  will  generally  be  the  greatest 
amount  with  central,  the  least  with  marginal,  placenta  preeria. 
And   further,  inasmuch 

the  central  variety 
offers  a  mechanical  ob- 
stacle both  to  the  espul- 
sion  of  the  fcotus  and  to 
the  performance  of  any 
intra-uterine  operation, 
it  is  doubly  serious. 

From  clinical  evi- 
dence there  is  reason  to 
believe  that  the  wall  of 
the  tower  segment  is  un- 
usually weak  and  friable 
when  the  placenta  is 
inserted  upon  it  ;  no 
abnormal  thinning  has 
been  detected  in  frozen 
sections,  but  the  develop- 
ment in  it  of  the  large 
Bub-placental  venous 
sinuses  probably  lessens 
the  resisting  power  of 
the  uterine  wall.  The 
practical  result  is  that 
rupture  of  the  lower  seg- 
ment is  very  readily 
caused  by  intra-uterine 
oaaniputations. 
I  2.  Accidental  Hm- 
morrhage. — It  is  rarely  the  ease  that  the  entire  placenta 
is  separated  from  the  uterine  wall  in  accidental  hemor- 
rhage, although  this  occurrence  is  shown  (from  nature)  in 
fig.  208 ;  here  a  very  large  effusion  was  formed  behind 
the  placenta,  which  resulted  in  the  death  of  the  patient 
from  internal  hremorrhage.  Separation  of  a  portion  only 
of  the  placenta  is,  however,  quite  enough  to  cause  very 
I  <!A 
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eevere  bleeding.  Dsnallj  the  effused  blood  escapes  under  tlie 
placental  margin  and  makes  its  way  between  the  membranea 
and  the  uterine  wall  down  to  the  internal  os,  whence  it  passes 
through  the  cervix  into  the  vagina.  If  the  hsmorrhage  is 
accompanied    by  labour  pains  this  will    invariably  occur, 

Umbilical  card 


Pro.  207.— Imtbbai.  Placenta  pB.svt* ;  thb  Plxcxsta  e 

Os  IVTIBKUll,  WHICn  IS  PABTLV  DHATBD.     FkOM  A  FbOSB  t) 

(Ahltild.) 

the  effused  blood   being  expelled  from   the  uterus  by  tbe 
.  contractions. 

It  ia,  however,  not  uncommon  for  retention  of  blood  within 
the  uterus  to  occur  during  accidental  hsmorrhage,  and  it  will 
be  generally  observed  that  a  considerable  mass  of  blood-clot 
accompanies   or   immediately  follows   the   expulsion   of 
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placenta  in  a  case  of  free  external  bleeding.  In  very  rare 
instances,  however,  almost  the  whole  of  the  efifused  blood  is 
ihus  retained,  leading  to  the  condition  known  clinically  &b 


Pm.  209. — CoiictfLtD  AccinsMTAL  H^mobbbaor. 


concealed  accidvntal  haemorrhage.    The  most  important  canae 

of  this  retention  is  probably  weakness,  loss  of  tone,  or  loss  of 

excitability  of  the  uterine  muscle,  which  results  m  complete 

KBbsence    of  uterine  contractions.     Accordingly   the    uterus 
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distends  easily  to  accommodate  the  effused  blood,  and 
time  the  muscle  becomes  completely  paralysed  from  over- 
distension, and  unable  to  respond  to  any  stimulus  what- 
ever. Other  conditions  may  favour  the  occurrence  of  con- 
cealed hsemorrhage,  such  as  (1)  morbid  adhesion  of  the 
placental  margin,  leading  to  the  formation  of  a  retro-placent«l 
hiematoma  ;  (2)  morbid  adhesion  ol  the  membranes  around 
the  internal  os,  preventing  the  blood  from  entering  the 
cervical  canal,  t^ometimes,  in  concealed  hfcmorrhage,  the 
amnion  is  ruptured  by  the  effused  blood,  so  that  bleeding 
takes  place  into  the  amniotic  sac  ;  more  often  it  is  found 
between  the  placenta  or  membranes  and  the  uterine  wall. 
There  is  usually  a  little  external  bleeding  in  concealed  acci- 
dental hflsmorrhage  (tig.  208).  In  placenta  prfevia  there  is  no 
concealed  bleeding. 

It  will  be  clear  from  the  above  that,  in  addition  to  external 
and  concealed  accidental  hosmorrhage,  a  third  variety,  jmrtly 
external  and  partly  concealed,  may  be  described, 

Symptoms  and  Influence  upon  Labour. — 1.  There  is  only 
one  symptom  of  placenta  pricvUi —vvi.  visible  hiemorrbage. 
This  Hymptom  may  make  its  appearance  in  pregnancy,  but 
seldom  before  the  twenty,  eighth  or  thirtieth  week,  up  to  which 
period  nothing  occurs  to  indicate  the  existence  of  the  abnor- 
mality. It  is  possible,  but  as  yet  unproved,  that  earlier  than 
this  uncomplicated  placenta  prtevia  may  lead  to  abortion. 
The  bleeding  is  not  accompanied  by  pain,  unless  labour  starts 
simultaneously ;  the  effused  blood  is  arterial  and  may  be  pro- 
fuse in  quantity.  The  onset  is  usually  spontaneous,  and  often 
occurs  during  sleep ;  but,  as  already  explained,  a  history  of 
traumatism  may  be  met  with.  The  first  attack  may  cease 
spontaneously  in  a  few  hours,  but  there  is  a  marked  tendency 
to  recurrence,  and  by  repeated  hemorrhages  at  intervals  of 
a  few  days  the  patient  may  become  exsanguine  before  labour 
sets  in. 

The  general  course  of  labour  is  unfavourably  affected  by 
placenta  prtevia  as  follows :  (1)  labour  is  usually  premature, 
and  as  the  capacity  of  the  lower  uterine  segment  is  dimi- 
nished, the  presentation  is  frequently  abnormal ;  in  85*2  cases 
recently  recorded  by  Burger  and  Graf  the  presentations  were — 
ve,tex  )i9"2  per  cent.,  transverse  21'1  per  cent.,  breech  (all 
varieties)  9'^  per  cent.,  but  the  proportion  of  transverse  |>re- 
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itatioii  in  this  aeries  ia  probably  unusually  high ;  (3)  the 
,ge  of  dilatation  ia  prolonged  owing  to  the  deficient  formation 
or  entire  absence  (in  central  cases)  of  the  natural  dilator — the 
bag  of  waters ;  (3)  when  the  htemorrhage  ia  severe,  uterine 
eshaustiou  (secondary  inertia)  may  set  in ;  (i)  interference  is 
frequently  requii'ed  to  arrest  the  bleeding  temporarily  or  to 
terminate  labour  rapidly ;  (5)  consequently  there  is  increased 
risk  of  serious  laceration  of  the  corvis  and  lower  uterine 
segment,  and,  following  upon  this,  of  septic  infection  in  the 
puerperiura ;  (6)  tlie  life  of  the  fcetus  is  jeopardised  by  pre- 
mature separation  of  the  placenta,  which  may  cause  asphyxia 
(p.  461),  by  prolapse  of  the  cord,  or  by  the  interference  required 
to  terminate  labour. 

Curing  the  first  stage  of  labour  htemorrhage  proceeds 
either  continuously  or  in  u'regular  gushes  ;  or  the  vagina 
may  become  filled  up  with  masses  of  blood-clot.  Towards  the 
end  of  this  stage  the  htemorrhage  abates,  because  the  pre- 
senting part  compresses  the  placental  site  in  passing  through 
the  dilated  lower  segment.  During  the  expulsion  of  the  body 
of  the  child  it  again  becomes  profuse,  for  the  placenta  now 
becomes  completely  detached  and  is  usually  expelled  imme- 
diately after  the  child.  Unless  secondary  uterine  inertia  sets 
iu,  the  bleeding  then  ceases. 

2.  Accidental  hitmorrlia(/e  is  characterised  either  by 
external  bleeding,  or  by  the  signs  and  symptoms  of  concealed 
uterine  hamorrhatje.  It  is  probable  that  many  cases  of  abor- 
tion occurring  after  the  third  month  are  due  to  detachment,  by 
traumatism  or  disease,  of  the  normally  situated  placenta,  and 
these  are  technically  cases  of  accidental  htemorrhage.  It  is, 
however,  convenient  to  restrict  this  term  to  cases  occurring 
after  the  period  of  viability  of  the  ftetua  has  been  attained. 
It  is  therefore  obvious  that  in  cases  of  accidental  hiemorrhage, 
with  external  bleeding  coming  on  during  the  seventh  or  eighth 
month,  the  symptoms  will  closely  resemble  those  of  placenta 
priBvia.  Even  if  a  history  of  traumatism  is  obtained,  it  does 
not  necessarily  follow  that  the  case  is  one  of  accidental 
htemorrhage ;  the  differential  diagnosis  can  only  be  made  in 
the  manner  to  be  described  later  on. 

In  concealed  accidental  hsDmorrhage  wo  have  one  of  the 
most  serious  accidents  that  can  imssibly  happen  to  a  pregnant 
In  a  severe  case  there  is  a  fairly  characteristic  train 
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of  signs  and  Bymptoms,  wbich  ftre  dae  to  two  faeton :  | 
of  blood,   (2)  OTer-difit«iifiioD  of  th«  atenis.    The  l 
symptoms  caaeed  by  mtemal  bleeding  have  been  refarwtfl 
in  connection  with  tubal  pregnancy  (p.  132),  and  Deed  not  bade- 

r  Wribed  again.  The  occurrence  of  concealed  faemorrliage  may  be 
Kmetimes  diagnosed  by  noting,  in  an  apparent  ease  <rf  exteraal 
fafemorrhage,  that  the  degree  of  conBtitational  distBrbanee  is 
disproportionate  to  the  araotmt  of  blood  lost.  In  a  severe 
case  of  concealed  bleeding  the  oonstitotional  distorfaance  is 
profoand.  Oper-distenaion  of  tbe  utems  causes  severe,  con- 
tinnoQs,  and  increasing  abdominal  pain,  combined  with  shock. 
Tbe  uterus  itself  increases  rapidly  in  sise,  and  in  a  few  hours 
may  become  large  enough  to  displace  the  diaphragm  and  em- 
barrass the  respiration.  On  examination  ptr  abdomen  it  will 
be  observed  that  the  aterus  is  very  large,  very  tense,  very 
tender,  and  almost  wooden  in  consiBtence  ;  no  contractions  can 
be  felt ;  the  foetal  parts  cannot  be  detected  nor  the  sounds  of 
tbe  f(Etal  heart  beard.  On  vaginal  examination  a  little 
bleeding  from  the  uterus  will  be  usually  det6ct«d,  although  in 
rare  cases  there  is  none.  The  cerrix  may  be  closed — i.t. 
there  may  be  no  eign  of  labour,  or  slight  dilatation  may  have 
occurred.  The  temperature  will  be  subnormal,  the  pulse  will 
be  rapid— over  120;  there  will  be  pallor  or  absolute  blanching 
of  the  akin  and  mucous  membranes. 

Clearly  a  certain  resemblance  exists  between  this  condi- 
tion and  tonic  uterine  contraction  (see  p.  324).  In  concealed 
hiemorrhage,  however,  the  uterus  is  larger  than  normal,  hnt 
in  tonic  contraction  it  is  smaller ;  and  while  signs  of  intemtil 
hiemorrhage  are  conspicuous  in  the  former,  they  are  absent 
in  the  latter.  Lastly,  in  tonic  contraction  the  cervis  is 
always  considerably  dilated.  Accordingly,  errors  in  diagnosis 
need  not  occur. 

In  external  accidental  hiemorrhage  the  course  of  lal)Our  is 
unfavourably  affected,  in  very  much  the  same  manner  as  in 
placenta  prtevia.  But  much  greater  variation  in  the  amount 
of  hiemorrhage  is  met  with  in  the  former  than  in  the  latter; 
many  cases  of  accidental  hieinorrhage  are  trivial,  but  placenta 
prtevia  ia  nearly  always  serious.  Labour  is  usually  pre- 
mature ;  tedious  from  primary  or  secondary  uterine  ii 
dangerous  to  the  mother  on  account  of  loss  of  blood,  and; 
kocoont  of  the  frequent  necessity  fur  operative  interfere 
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dangerous  to  the  child  from  risks  of  asphyxia  by  premature 
Beparation  of  the  placenta,  or  of  injury  during  intra-uterine 
operatiouB.  Before  labour  accidental  hfemorrhage  shows  the 
same  tendency  to  recurrence  as  placenta  priEvia.  Concealed 
accidental  hiemorrhage  ie  invariably  accompanied  by  complete 
paralysis  of  the  uterine  muscle  ;  the  cervix  is  usually  un- 
dilated,  and  not  only  are  there  no  spontaneous  uterine 
contractions,  but  it  is  extremely  difficult  to  obtain  any 
response  to  the  ordinary  methods  of  excitation. 

Differential  Diagnosis. — The  differential  diagnosis  be- 
tween placenta  prssvia  and  accidental  hemorrhage  can  only 
be  made  by  recognising  iu  the  former  that  the  placenta 
occupies  the  lower  uterine  segment.  It  is  said  that  this  may 
sometimes  bo  done  by  palpation  and  auscultation  per  abdomen, 
but  this  is  doubtful.  When  the  cervix  is  closed  it  may  be 
surmised  that  the  placenta  occupies  the  lower  segment  from 
the  consistence  of  the  uterine  wall  as  felt  through  the  vaginal 
fornices ;  an  unusual  extent  of  soft  boggy  resistance  may 
here  he  felt,  obscuring  the  presenting  part  and  making 
ballottement  difficult.  The  presence  of  the  placenta  in  the 
lower  segment  interferes  with  the  descent  of  the  presentuig 
part,  and  renders  engagement  of  the  head  in  the  brim  before 
labour  impracticable.  It,  therefore,  the  head  is  found  en- 
gaged, the  case  is  probably  one  of  accidental  hiemorrhage. 
The  only  conclusive  method  is  to  pass  the  linger  through  the 
internal  os,  when  the  placental  tissue  can  be  recognised  by 

I^ect  touch.  A  little  care  is  required  to  distinguish  retained 
^ood-clot  from  placental  tissue,  the  much  greater  friabiUty 
1^  the  former  being  the  chief  point  of  distinction  between 
Qiem.  This  method  is,  of  course,  only  applicable  when  the 
Internat  os  has  begun  to  dilate ;  but  after  a  severe  haemorrhage 
there  is  usually  sufficient  dilatatioQ,  even  during  the  last  few 
weeks  of  pregnancy,  for  the  diagnosis  to  he  made  in  this 
manner ;  during  labour  no  difficulty  will  be  encountered  except 
in  marginal  cases  when  the  placental  edge  may  lie  beyond 
the  reach  of  the  finger.  When  the  placenta  cannot  be  felt 
in  the  lower  segment,  the  case  must  be  regarded  as  one  of 
aC'Cidental  hwmorrhage.  Cases  of  concealed  hiemorrhage  are 
^^never  due  to  placenta  priDvia. 

^H       Treatment  before  Labour.  —  Before  labour,  slight  cases 
^Bi){  accidental  hiemorrhage  should  in  the  first  place  be  treated 
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by  palliative  measures.  Complete  rest  in  bed  for  several  days 
Bhonld  be  enforced  :  light  diet  without  stimulants,  and  a  daily 
aperient,  should  be  enjoined.  Sedatives  will  be  indicated  in 
most  cases,  bromide  of  potassium  or  Bome  form  of  opiom  being 
undoubtedly  the  most  useful.  Ergot  baa  been  advised  in 
small  doeeH  — 10-20 m  of  liquid  extract  three  times  a  day; 
but  it  is  very  doubtful  whether  it  exerts  any  appreciable  effect. 
Recurrence  of  bleeding  does  not  necessarily  take  place,  and 
even  when  labour  occurs  there  may  be  no  more  hsmorrhj 
After  a  single  severe  hemorrhage  has  taken  place,  lal 
should  be  induced  ;  but  when  the  initial  separation  of  pli 
tissue  is  extensive,  labour  often  occurs  spontaneously,  nnli 
the  uterine  muscle  becomes  paralysed  from  over-distension. 
In  less  severe  cases  palliative  treatment  should  not  be  con- 
tinued when  it  fails  to  prevent  recurrence  of  bleeding. 

In  the  case  oi  placenta  pree via,  the  same  line  of  treatment 
may  be  adopted  if  the  patient  can  he  kept  under  continuous 
observation,  or  if  circumstances  permit  of  assistance  being 
at  all  times  immediately  available,  in  the  event  of  a  serious 
recurrence  of  bleeding.  Otherwise,  labour  should  be  at  once 
induced,  for  in  placenta  prievia  the  recurrence  of  bleedJ 
either  before  or  during  labour  is  inevitable,  while  in  accideni 
hemorrhage  it  is  not. 

When  it  is  necessary  to  induce  labour,  the  choice  of  method' 
will  be  guided  mainly  by  the  urgency  of  the  case,  a  slower  or 
a  more  rapid  method  being  adopted  according  to  circumstances 
(see  p.  480). 

Management  of  Labour. — The  management  of  lal 
complicated  by  ante-partum  hiemorrhage  must  be  guided 
the  following  principles:  (1)  in  cases  of  severe  bleeding  the' 
hieraorrbage  should,  if  possible,  be  temporarily  arrested  while 
time  is  gained  for  delivery ;  (2)  permanent  arrest  of  the  ha-mor- 
rhage  can,  however,  only  be  ensured  by  complete  evacuation 
of  the  uterus — therefore,  when  the  hipmorrhage  is  uncontroll- 
able, delivery  must  be  effected  as  rapidly  as  possible ;  (3)  in 
urgent  cases  the  chances  of  the  child  surviving  are  bo  slight 
that  treatment  may  be  directed  solely  to  the  interests  of  the 
mother. 

Teviporary  arrest  of  hemorrhage  ia  much  more  practi- 
cable in  placenta  prasvia  than  in  accidental  hiemorrhage  ;  in 
the  former  the  placental  site  in  the  lower  uterine 
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■IB  scceBBible  from  the  vagina,  and  may  be  subjected  to  com- 
ilireBBion  in  vftrioaa  ways ;  in  the  latter  the  placental  site 
wnnot  be  localised  and  is  inaccessible  to  compression.  The 
effect  of  uterine  contractions  in  the  two  cases  is  also  difTerent : 
in  placenta  prtevia  the  lower  segment  is  progressively  dilated, 
and  the  placental  site  progressively  denuded  by  the  uterine 
contractions,  which  accordingly  tend  to  increase  the  bleeding, 
until  that  part  of  the  placenta  which  occupies  the  lower 
segment  is  completely  detached ;  in  accidental  haimorrhage 
each  contraction  temporarily  diminishes  the  maternal  blood- 
flow  to  the  placental  site,  and  accordingly  tends  for  the 
moment  to  check  bleeding.  Uterine  contractions  are,  in  point 
of  fact,  the  only  means  we  possess  of  temporarily  controlling 
accidental  hicmorrhage,  and  treatment  is  therefore  directed 
to  exciting  them  to  the  greatest  iioasible  activity.  In  both 
varieties  of  ante-partum  hemorrhage,  elevating  the  foot  of 
the  bed  for  ten  to  twelve  inches  is  believed  to  check  the 
bleeding  slightly  and  is  usually  practised. 

I.  Placenta  prsEvia, — Cases  which  are  seen  early  in  labour 
may  be  treated  in  the  first  place  by  one  or  other  of  the  follow- 
ing methods : 

A.  Plugging  the  Vagina  and  Cervix  with  Gauze. — This 
procedure  has  been  described  on  page  157.  It  is  a  suitable 
method  to  adopt  at  the  onset  of  labour  when  there  is  only 
slight  dilatation  of  the  cervix  (internal  os  admitting  one 
finger).  The  vaginal  plug  excites  uterine  contractions,  and 
thus  promotes  the  advance   of  labour ;  it  also  provides  for 

impression  of  the  placental  site,  not  continuously,  but  during 

the  pains.     When  the  presenting  part  is  driven  into  the  lower 

segment,  and  counter -pressure  is  offered  by  the  vaginal  plug, 

the  placental  site  is  compressed  between  the  presenting  part 

and   the  plug.     In   head  presentations    this  method  ia  of 

mrse  more  successful  than  in  presentations  of  the  breech, 

ice  the  head  fills  the  lower  uterine  segment  more  completely, 

ill  dilatation  cannot  be  obtained  by  this  method  alone. 

B.  Plugging  the  Lower  Segment  with  the  Half-breech. — 
is  method  is  the  best  to  adopt  when  the  cervix  is  sufficiently 

!ilat«d  to  admit  two  fingers.  If  the  head  or  shoulder  presents, 
Bst«rnal  or,  it  this  is  impracticable,  bi-polar  version  must 
first  t>e  performed  (see  p.  495) ;  if  the  breech  presents,  version 
ia  of  course  unnecessary.     If  the  external  method  can  be 
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I  eord   does   not   become    prolapsed.       After   thin    manceuvre 

I  delivery  should  not  be  hui-ried,  but  allowed  to  proceed  natu- 

I  rally,  unless  imeontroUable  hieinorrbage  should  set  in.  When 
applied  promptly,  this  method  offers  a  very  fair  chance  of  the 
case  terminating  favourably  to  the  mother,  for  not  only  does 
it  arrest  bleeding,  it  also  greatly  accelerates  the  progreas  of 
labour  by  stimulating  contractions  and  promoting  dilatation. 
There  is,  however,  some  danger  to  the  child  from  compression 

I  of  the  cord,  and  from  premature  attempts  at  respiration. 

C.  Plugging  the  Lower  Segment  with  a  Hydrostatic 
Dilator  (Champelier  bag). — The  use  of  this  appliance  will  be 
described  on  page  484.  This  method  is  to  ho  regarded  as  an 
alternative  to  the  last  mentioned  ;  it  will  be  obvious  that  its 
mode  of  action  ia  much  the  same.  The  membranes  should  first 
be  ruptured  and  the  dilator  then  introduced  into  the  amniotic 
sac  ;  if  this  is  not  done,  and  the  dilator  is  placed  between  the 
membranes  and  the  uterine  wall,  it  cauaes  extensive  separation 
of  the  placenta  before  pressure  can  be  brought  to  bear  upon  the 
placental  site.  When  in  position,  traction  can  be  made  upon 
the  lower  end  of  the  hag  so  as  to  keep  up  continuous  pressure. 
The  patient  must  be  carefully  watched  when  this  method  is 
adopted,  for  profuse  bleeding  may  follow  the  expulsion  of  the 
bag  from  the  cervi.x  into  the  vagina,  if  the  presenting  part 

,  does  not  closely  follow  it  so  as  to  compress  the  denuded 
placental  site.  It  will  l>e  remembered  that  there  is  reason  to 
believe  that  the  lower  uterine  segment  is  unusually  weak  in 
cases  of  placenta  prievia,  and  a  certain  number  of  cases  of 
spontaneous  rupture  of  the  uterus  during  the  use  of  this  bag 
have  been  reported.     The  bag  is  ijiferior  to  the  half-breech  in 

1  one  particular— viz.  when  its  dilating  effects  have  been  fully 
produced,  some  additional  form  of  Interference  will  in  almost  all 
cases  be  reijuired  to  deliver  the  child,  whereas  with  the  half- 
breech  dilatation  and  delivery  proceed  pari  passu.     In  caseB 

I  of  head  presentation,  however,  the  bag  has  this  advantagei 
that  preliminary  version  is  not  required.  Its  introduction 
is  easier  than  the  operation  of  bi-polar  version,  but  If  external 
version  can  first  be  performed,  it  is  extremely  simple  to  reach 

I  and  pull  down  the  leg,  after  rupturing  the  membranes. 
In  comparing  procedures  B  and  C,  it  may  b?  said  that  the 
former  involves  less  risk  to  the  mother,  while  the  latter  oSers 
the  better  chance  to  the  child. 
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D.  Rupture  of  the  Membranes. — This  method  is  very 
udeful  when  the  head  presents,  the  placenta  is  marginal  or 
lateral,  and  the  amoont  of  bleeding  slight.  Free  escape  of 
the  liquor  amnii  permits  the  presenting  part  to  descend  com- 
pletely into  the  lower  uterine  s^ment  and  fill  it  so  as  to 
compress  the  placental  site ;  at  the  same  time  the  force 
and  frequency  of  the  uterine  contractions  are  increased.  Care 
most  be  taken  that  a  loop  of  cord  does  not  become  prolapsed. 
It  has  the  advantage  of  simplicity,  but  is  not  so  efficacious  as 
B  and  C.  If  the  breech  presents  it  is  inadequate,  and  if  the 
shoulder  presents  it  is  contra-indicated. 

When  full  dilatation  of  the  cervix  has  been  obtained  bv 
any  of  these  mesins,  delivery  should  be  immediately  effected 
by  forceps  (head  presentation^  version  vtransverse),or  extrac- 
tion «breechK  If  the  cervix  resists  dilatation,  or  the  haemor- 
rhage cannot  be  controlled,  delivery  must  be  effected  by  one 
of  the  methods  of  rapid  dilatation  ^see  p.  484).  If  sufficient 
dilatation  cannot  be  obtained  to  allow  of  extraction  without 
craniotomv,  this  mav  alwavs  l)e  done  when  it  is  clear  that  the 
child  is  dead,  or  when  the  mother's  condition  is  too  serious 
to  brook  further  delav. 

The  management  of  labour  with  placenta  praevia  may  be 
summed  up  as  follows : 

(1)  Cervix  is  sufficiently  dilated  to  admit  one  finger—  plug 
the  cervix  and  vagina. 

(2)  Cervix  admits  two  fingers  or  more,  and  haemorrhage 
is  slight— rupture  the  membranes  if  head  presents,  pull  down 
a  leg  if  breech  presents. 

(3)  Cer\-ix  is  in  the  same  condition  and  haemorrhage  is 
severe — bi-polar  version  or  Champetier  bag  if  head  presents, 
pull  down  a  leg  if  breech  presents. 

(4)  Cervix  is  one-half  or  more  dilated  and  bleeding  con- 
tinues— complete  dilatation  with  fingers  and  deliver  by  forceps 
(head)  or  traction  (breech). 

The  third  stage  of  labour  requires  very  careful  manage- 
ment, owing  to  the  serious  risk  of  post-partum  haemorrhage 
from  inertia  which  attends  placenta  praevia.  All  necessary 
preparations  must  therefore  be  made  for  dealing  with  this 
serious  complication. 

II.  Accidental  Haemorrhage. — 1.  When  the  hemorrhage 
ternal. — In  the  early  stages  of  labour,  the  cervix  being 
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filoaod  or  only  large  enough  to  admit  two  fingers,  two  methodfl 
W'Ot  treatment  are  applicable— viz.  vaginal  plugging  and  rupture 
I  oi  the  menibranes.     The  former  is  the  method  introduced  and 
advocated  at  the  Botunda  Hospital,  Dublin,  and  now  gene- 
[  rally  accepted  and  practised.     The  object  in  view  is  twofold — 
1  firstly,  to  stimulate  the  uterus  and  80  induce  effective  labour 
I'  pains  ;  secondly,  to  prevent  further  escape  of  blood  from  the 
I  at«ru8.     The  vaginal  plug  does  not  directly  control  bleeding,  as 
[  in  the  case  of  placenta  pr^evia  ;  but  it  is  claimed  for  it  that,  by 
I  preventing  the  escape  of  the  eEfuaed  blood,  when  the  uterus  is 
actively  contracting,  the  intra-uterine  pressure  will  be  raised 
I  to  a  point  at  which  it  equals  or  exceeds  the  blood-preaBure 
i  in  the  placental  Binuses,  and  accordingly  tbe  bleeding  will 
I  ceaae  spontaneously.    This  effect  will  not  be  produced  unless, 
<  &t  the  same  time,  the  plug  excites  effective  uterine  contrac- 
tions.    Tbe  plugging  is  carried  out  as  follows  :  After  thorough 
antiseptic  douching,  the  vaginal  canal  is  tightly  plugged  from 
the  fornices  to  the  vulva  with  strips  of  antiseptic  gauze  ;  an 
abdominal  binder  tight  enough  to  compress  the  uterus  is  next 
applied  ;  finally  a  large  pad  of  wool  is  placed  over  the  vulva, 
and  a  bandage  carried  tightly  from  the  binder  behind,  over 
tbe  vulval  pad,  and  fixed  to  the  binder  in  front.     Full  doses 
of  ergot  are  also  given  by  the  mouth.     Unruptured  menibranes 
are  of  great  assistance  in  mauitaining  inlra-ulerine  tension. 
If  uterine  contracliona  are  not  powerfully  excited,  this  treat- 
meat  may  convert  the  ease  into  one  of  concealed  hiemorrhage 
by  preventing  the  escape  of  effused  blood.     This  untoward 
\  result  does  undoubtedly  occur,  but  experience  shows  that  it  is 
very  rare. 

Kupture  of  the  membranes  is  the  other  alternative  at  this 
stage ;  its  object  is  to  excite  effective  contractions  and  thus 
accelerate  labour.     This  effect  is,  however,  less  certainly  pro- 
duced than  by  vaginal  plugging.     It  should  only  be  used  at  this 
stage  it  the  bleeding  is  slight  or  has  ceased,  and  the  amount  of 
_     blood  which  has  been  lost  is  inconsiderable.     Before  rupturing 
^b  the  membranes  a  head  presentation  should  be  produced  by  ex> 
^m  temal  version  if  any  other  part  presents.     Afterwards  a  tight 
^B  ebdominal  binder  should  be  applied,  and  full  doses  of  ergot 
^1  {jven  until  effective  pains  have  been  excited. 
^1        In  later  stages  of  labour,  when  the  cervix  is  from  one-third 
^H  to  one-half  dilated,  dilatation   should  be   completed   by   the 
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Champetier  bag,  and  delivery  effected  by  forceps 

Methods  of  dilatation  more  rapid  than  this  ate  undesirable 

except  in  extreme  cases,  when  accouchement  ford,  aided  by 
craniotomy,  may  be  required  (see  p.  493). 

2.  When  the  hemorrhage  is  concealed.— In  severe  cases  of 
concealed  hiemorrhage  there  is  complete  uterine  inertia,  and 
it  is  almost  impossible  to  induce  effcctice  labour  pains  owing 
to  paralysis  of  the  uterine  muscle  from  over-distension.  Two 
lines  of  treatment  have  to  be  considered,  and  the  choice  is 
often  difficult,  requiring  great  care  and  judgment,  (1)  The 
vagina  may  be  plugged  and  a  binder  applied,  in  the  hope  of 
exciting  pains,  and  the  attention  then  devoted  to  restoring 
the  patient's  strength  by  administration  of  stimulants,  saline 
enemata,  or  saline  transfusion.  In  the  absence  of  skilled 
assistance,  and  in  surroundings  unsuitable  for  serious  operative 
meaBures,  this  is  probably  the  best  treatment  to  pursue, 
(2)  When  the  circumstances  are  favourable  for  the  performance 
of  a  major  operation,  Ceesarean  section  is  the  best  treatment, 
followed  by  hysterectomy  if  owing  to  inertia  proper  retraction 
of  the  empty  uterus  cannot  he  secured.  As  may  be  expected, 
a  high  maternal  mortality  attends  this  very  serious  couditii 
by  whatever  method  it  may  be  treated. 


Non-expulston  of  the  Placenta 


The  natural  expulsion  of  the  placenta  may  be  iirevenl 
(a)  by  uterine  inertia,  (^)  by  morbid  adhesion  of  the  placenl 
or  membranes  to  the  uterine  wall,  or  (c)  by  irregular  uteri 
contraction ;  in  all  these  conditions  severe  hemorrhage  may 
occur  unless  the  placental  attachments  remain  undisturbed. 
If  the  placenta  retains  its  complete  attachments  undisturbed 
there  will  he  little  hitmorrhage,  for  none  of  the  utero-placental 
vessels  have  been  torn  ;  when,  however,  it  is  in  part  but 
wholly  detached,  and  the  uterus  is  unable  to  expel  it  inl 
the  cervix,  uterine  retraction  is  impeded  and  free  bleeding' 
occurs  from  the  imperfectly  closed  mouths  of  those  vessels 
which  have  been  torn.  Though  the  normal  processes  of 
separation  and  expulsion  of  Ihe  placenta  and  membranes  are 
always  accompanied  by  htFmorrhage,  the  amount  does  not 
usually  exceed  four  to  six  ounces,  and  is  not  enough  to  quicken 
the  pulse-rate  or  affect  the  general  condition  of  the 
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InuBoallj  free  bleeding  at  thia  period  (third  stage)  is  always 
Ine  either  to  iiicomplete  detachment  of  the  placeuta  or  to 
aceraiion  of  some  part  of  the  genital  canal — ^the  cervis, 
Vagina,  or  vulva.  The  latter  will  be  considered  in  the  next 
lection  in  connection  with  post-partum  hajmorrhage. 

(1)  Retention  of  the  Placenta.  Uterine  inertia. — In 
Pus  condition  spontaneous  delivery  of  the  placenta  does  not 
^ccur,  and  the  after-birth  remains  in  organic  union  with  the 
wall  of  the  uterus,  although  its  attachments  are  not  abnormal. 
The  cause  of  the  non-detachment  of  the  placenta,  whether 
partial  or  complete,  must  be  inadequacy  of  uterine  retraction 
and  contraction,  for  no  abnormality  can  be  detected  in  the 
placental  attachments.  Sometimes  no  htemorrhage  occurs ; 
more  frequently  a  portion  of  the  placeuta  becomes  separated, 
and  then  there  ta  htemorrhage,  which  may  be  of  large  amount. 
A  practitioner  in  a  hiury  may  be  tempted  to  diagnose 
retention  whenever  the  placenta  is  not  exi)elled  withm  a  few 
minutes  after  the  delivery  of  the  child  ;  this  is  unjuatiJi- 
ahle,  and  at  least  an  hour  should  be  nllowed  to  elapse,  unless 
there  is  unusual  hiemorrhage,  before  the  case  is  regarded  as 
abnormal.  When  there  is  no  hemorrhage  the  condition  is  not 
urgent,  and  delay  can  do  no  harm ;  if  there  is  much  hiemorrhage 
no  delay  can,  of  course,  be  allowed.  If  the  placenta  cannot  be 
expressed  (see  p.  235)  the  treatment  consists  in  digital  removal 
of  the  after-birth  from  the  uterus.  In  the  case  under  con- 
sideration, no  difficulty  whatever  attends  the  detachment  of  the 
placeuta,  showing  that  there  is  no  structural  abnormality.  But 
the  operation,  though  simple  and  easy,  is  attended  by  definite 
risks,  and  should  never  be  undertaken  merely  to  save  time. 

(2)  Morbid  Adhesion  of  the  Placenta. — The  pathology 
of  this  condition  is  imperfectly  understood.  Clinically  it  is 
characterised  by  unusual  firmness  of  the  placental  attach- 
ments, in  consequence  of  which  spontaneous  delivery  is  ren- 
dered impossible.  It  is  rare  for  the  whole  placental  site  to 
be  thus  affected  ;  usually  the  change  is  partial  in  extent.  It 
ia  attribnted,  and  with  probability,  to  inflammatory  changes 
in  the  decidua,  resulting  In  the  formation  of  more  or  less 
extensive  firm  organic  connections  with  the  uterine  wall. 
From  thia  view  it  ia  easy  to  proceed  to  the  assumption  that 
wme  form  of  decidual  endometritis  is  the  original  lesion  ;  and 
^ia  assumption   is   supported    by  the  observation   that  the 
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condition  not  infrequently  recnrs  in  Boccesaive  i 

Bat  pathological  proof  has  not  yet  been  advanced,  becaase 

it  is  difficult  to  obtain  material  in  a  suitable  condition   for 

histological  examination,  inasmuch  as  the  placenta,  in  these 

cases,  is  usually  obtained  in  fragments  torn  from  the  uterine 

wall. 

Morbid  adhesion  of  the  placenta  may  cause  severe  hfemor- 
rhage  in  the  third  stage,  but  sometimes  there  is  little  or 
none.  The  amount  of  bleeding  depends  mainly  apon  the 
extent  of  the  adherent  area  ;  when  this  is  large,  only  a  small 
part  of  the  placental  site  can  be  laid  bare — i.e.  can  give  rise  to 
biemorrhage  ;  when  the  adherent  area  is  small  a  large  extent 
of  the  placental  site  may  be  denuded  and  thus  cause  severe 
bleeding. 

Simple  retention  and  morbid  adhesion  of  the  placenta 
can  only  be  distinguished  from  one  another  by  digital  sepa- 
ration of  the  after-birth.  In  the  former  condition  this  is 
easy  ;  in  the  latter  it  is  difficult  owing  to  the  presence  of 
dense  fibrous  bands  which  must  be  torn  through,  or  owing 
to  close  union  between  the  placental  and  uterine  surfaces. 
The  treatment  of  a  morbidly  adherent  placenta  is  the  same 
as  of  a  retained  placenta — viz.  to  remove  it  by  digital 
manipulation  (see  p.  370). 

(3)  Morbid  Adhesion  of  the  Membranes, — When  this 
occurs,  the  placenta,  though  expelled  from  the  ut«rine  cavity, 
remains  suspended  in  the  cervix  or  vagina  by  non-separation 
of  the  chorion  from  the  uterine  wall,  and  cannot  be  delivered 
by  voluntary  expulsive  efforts  or  by  gentle  compression. 
Abdominal  examination  shows  that  the  placenta  has  left  the 
nterus,  and  the  diagnosis  is  consequently  easy.  If  energetic 
compression  of  the  uterus  is  practised  the  placenta  may  be 
torn  away  and  expelled  with  the  amnion,  leaving  the  chorion 
in  the  uterus.  Digital  detachment  of  the  adherent  membranes 
should  be  iiractised,  the  fingers  being  passed  up  into  the 
uterus  at  the  sides  of  the  placenta.  Whenever  a  considerable 
proportion  of  the  chorion  has  been  retained  in  the  uterus  it 
must  be  removed  at  once  ;  small  fragments,  however,  may  be 
allowed  to  remain  and  will  be  expelled  spontaneously  during 
the  puerperium.  ^- 

(4)  Irregular   Uterine  Contraction  (Hour-glass  contil^| 
lion). — This  rare  condition  is  the  result  of  local  spasoi^H 


HOUR-GLASS  CONTRACTION 


I  the  uterine  wall  greatly  narrowing  the  lumen  of  the  uterus 
and  preventing  the  espulaion  of  the  pliicenta.  The  upper 
part  of  the  uterine  body,  which,  though  retracted,  is  lax 
and  contains  the  placenta,  is  separated  by  a  ring  of  spasm 
from  the  lower  segment  and  cervix,  which  are  also  lax  ;  hence 
the  name  of  hour-glass  contraction  which  has  been  applied  to 
it  (fig.  210).     The  site  of  the  spasm  is  in  all  probability  the 


Os  externum 


Iltetraction  ring.  The  condition  occurs  after  prolonged  or 
difficult  labour,  but  the  adminiatration  of  ergot  before  delivery, 
at  one  time  regarded  as  the  principal  cause,  has  probably 
little  to  do  with  its  causation. 

tit  the  placenta  becomes  partly  or  wholly  separated  there 
1]  be  severe  hiemorrbage,  for  its  espulaion  through  the 
ig  of  spasm  is  impossible ;  it  not,  there  will  be  none.  In 
e  former  case  immediate  removal  of  the  placenta  is  called 
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for ;  in  tbe  latter,  it  is  best  to  wait  for  two  or  th« 
before  attempting  removal,  in  order  to  get  rid  of  the  local 
spaBm ;  this  may  also  be  aided  bj  the  aduiinietration  of 
morphia.  Con  eider  able  difficulty  may  be  experienced  in 
dilating  the  ring  of  spasm,  if  the  operation  has  to  be  under- 
taken immediately. 

Sometimes  the  presence  of  a.  fibroid  tumour  in  the  lower 
part  of  the  uterine  wall  will  offer  the  same  kind  of  obstacle 
to  spontaneous  expulsion,  and  the  same  kind  of  difficulty  in 
artificial  delivery,  as  irregular  retraction. 

Digital  Removal  of  the  Placenta. — In  this  operation 
an  aniEsthetic  should  be  given,  and  the  patient  placed  in  the 
dorsal  position  with  the  legs  supported  by  attendants.  The 
most  scrupulous  antiseptic  precautions  must  be  taken  in 
sterilising  the  hands  and  vulva,  and  in  avoiding,  as  far  as 
possible,  contact  with  the  pubic  hair ;  the  use  of  a  pair  ot 
previously  boiled  rubber  gloves  is  also  strongly  to  be  recom- 
mended. A  hot  (115°  F.)  intra-uterine  douche  (lyeol  5J.  to 
Oij.)  should  be  prepared  for  administration  at  the  close  of  tbe 
oijeration.  Either  hand  may  he  passed  into  the  vagina,  the 
other  being  employed  to  steady  and  depress  the  uterus.  The 
lingers  should  be  bent  into  the  shape  of  a  cone,  and  tbe  whole 
hand  gently  introduced  through  the  vulva,  the  labia  being 
separated  and  the  pubic  hair  held  away  with  the  fingers  of 
the  other  band  ;  the  whole  hand  may  then  be  passed  up 
between  the  membranes  and  the  uterine  wall  until  the  lower 
placental  border  is  reached. 

In  a  case  of  simple  retention  it  will  be  found  to  be  perfectly 
easy  to  insinuate  the  fingers  under  the  placental  edge,  and 
gradually  detach  it  from  the  iilevus,  the  fingers  sweeping  the 
wall  on  both  sides  (fig.  211).  This  should  be  continued  until 
the  whole  of  the  placenta  has  been  completely  detached ; 
then  the  mass  is  grasped  in  the  fingers  and  gently  withdrawn 
into  the  vagina,  the  membranes  being  peeled  oflf  behind  it. 
The  fundus  is  steadied  by  the  other  hand  pressed  upon 
it  until  tbe  operation  is  finished.  It  is  important  to  fully 
detach  the  placenta  before  beginning  to  remove  it,  other- 
wise fragments  may  easily  l^e  torn  off  and  left  behind.  After 
the  placenta  has  been  removed  it  should  be  examined  imme- 
diately, and  if  it  or  the  membranes  are  incomplete  the  hand 
must  again  be  introduced.    A  hot  intra-uterine  douche  should 


BQportant  to  make  Bure  that  the  uterine 
pletely  erai)ty,  an  described  on  page  237. 
[Mrfonning  this  operation  may  result  in  perforation  of  the 
uterus,  incomplete  removal  of  the  placenta,  or  troublesome 
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hiomorrhage ;    failure  of  antiseptic  t«chniqae  may 
sepsis  in  the  piierperium. 

WliBii  there  ia  viorbid  adhesionof  the  placenta,  difficalties 
will  be  encountered.  In  this  case  it  is  best  to  begin  with 
the  detached  portion,  if  this  can  be  found.  The  finger-tips 
must  be  used  in  clearing  the  uterine  wall,  and  great  gentle- 
ness is  of  course  called  for  in  all  the  manipulations.  The 
use  of  the  curette  is  inadmissible,  but  bhmt  ovum  forceps 
be  used  to  seize  and  detach  portions  of  placenta  vhicb  canni 
he  separated  by  the  fingers.  Every  effort  should  be  ma<' 
completely  remove  the  whole  of  the  placenta  and  chorion 

In  irregular  retraction  the  difficulty  consists  in  ditatii 
the  ring  of  spasm  sufficiently  to  admit  the  fingers  and  allow 
of  the  removal  of  the  placenta.  A  full  hypodermic  dose  of 
morphia  given  beforehand  assists  the  unit^sthetic  in  relaxing 
the  Hpasm.  Dilatation  should,  if  possible,  be  performed  with 
the  fingers  alone,  but  mechanical  dilators  have  been  foi 
necessary. 

Post-partum    Haemorrhage 

Htemorrhage  which  occurs  after  delivery  is  called  poBi 
partum  hemorrhage;  its  occurrence  is  most  to  be  feared 
immediately,  or  within  an  hour  or  two  after  labour  is  over. 
Haemorrhage  occurring  after  the  first  day  of  the  puerperium 
is  called  secondary  post-partum  iKr-morrhage,  or  puerperal 
hemorrhage  \  the  latter  term  is  preferable,  as  it  ia  desirable  not 
to  confuse  it  with  the  form  of  hemorrhage  under  consideration. 
Many  lives  have  been  lost  from  this  complication  of  labour ; 
bleeding  may  supervene  so  suddenly  and  profusely  that, 
nnless  it  can  be  checked,  death  will  ensue  within  half  an  hour 
to  an  hour.  A  disaster  such  as  this  may  follow  a  rapid  and 
apparently  an  easy  labour  ;  it  is  therefore  of  the  first  import- 
ance that  its  causation,  and  the  principles  which  underlie 
its  prophylaxis  and  immediate  treatment,  should  be  clearly 
understood.  In  proportion  as  these  principles  are  generally 
acted  upon,  post-partum  hremorrhage  becomes  less  frequent 
and  leas  formidable. 

Causation.  —  There  are  only  three  local  conditions 
which  can  be  regarded  as  immediate  causes  of  poBt-partam 
heemorrhage— viz.  uieriwe  exhaustion  or  inertia,  incomplete 
retraction,  and  lacerations  of  some  part  of  the  genital  tract 
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vulva) ;    in  the  two  former  the  bleeding 

Hftotnee  from  the  torn  utero-placental  vessels  (pUcental  site)  ; 

in  the  latter  from  torn  vessels  at  the  seat  of  injury.     Uterine 

Hxhaustton  at  this  period  implies  failnre,  more  or  lese  complete, 

_iif  both  contraction  and  retraction  —  i.e.  it  is  identical  with  the 

ondition  previously  described  as  secondary  inertia  (p.  322). 

iBBs   of    real   gravity   which    imperil    or   destroy    life   are 

merallj  due  to  this   cause ;   it  is  obvious  that  exhaustion 

the   uterus,  when    the  placenta  has  been  separated,  will 

Mow  of  hemorrhage  of  the  most  profuse  kind,  for  muscular 

liction  is  the  only  effectual  means  of  closing  the  mouths  of 

be  torn  sinuses.     The  circumstances  which  may  lead  directly 

^  indirectly  to  post-partum  uterme  inertia  must  therefore  be 

Barofully  borne  in  mind  ;  they  can  be  conveniently  grouped 

bto  predisposing  and  immediate  causes.     As  they  have  all 

^n  previously  considered  in  detail,  little  more  than  an 

BDumeration  of  them  is  here  retjuired. 

Predisposing  Causes  of  Post-partum  Tnertia.~—Multi- 
paritij,  especially  when  associated  with  rapid  child-bearing,  is 
the  most  important ;  such  cases,  in  other  words,  as  are  liable 
to  secondary  inertia  during  labour.  Post-partum  hemorrhage 
from  inertia  in  a  primipara  is  rare.  Debility,  especially  as 
met  with  among  the  poor  from  insufhcient  feeding  and 
bsanitary  occupations  or  surroundings,  is  also  of  importance. 
Over-distension  of  the  uterus  (twins,  hydramnios),  ante- 
partum hamorrhagc,  secondary  inertia  during  the  second 
stage,  protracted  or  precipitate  labour,  and  the  prolonged 
administration  of  chloroform  must  all  be  regarded  as  con- 
ditions which  increase  the  risks  of  the  occurrence  of  post- 
partum inertia. 
I  Im/mcdiate  Causes  of  Post-partum  Inertia,— Artificial 

^^Ulivery  of  the  child  during  a  period  of  secondary  inertia 
^■nvolves   serious  risk  of    post-partum  hiemorrhage,  as  has 
^Fbeen  explained  in  another  place  {p.  323).    It  may  be  repeated 
here   that   absolute   cessation  of    the   pains   during    labour 
forms   a  contra-indication   to   delivery.     One   of  the   causes 
most   frequently  met   with  is  mismanagement  of   the  third 
stage  of  labour.     The  importance  of  continuous  manipulation 
of  the  uterus  during  and  after  this  stage  has  been  pointed  out ; 
if  this  precaution  is  neglected  the  uterus  may  fill  with  blood 
^tand  even   become  distended   (relaxed)   without  any  external 
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bleeding  attracting  attention  ;  Berioiia  loss  of  blood  may  then 
occur,  which  will  in  turn  induce  an  extreme  degree  of  inertia. 
The  uterus  very  generally  requires  Btimulation  at  this  period 
of  labour.  Sometimes  post-partum  inertia  appears  to  be 
refiexly  induced  by  a  fall  bladder,  and  it  may  also  without 
doubt  be  brought  on  by  nermus  shock.  It  is  probable  also 
that  in  some  cases  inertia  is  complicated  by  deficient  coagula- 
bility of  the  blood  preventing  the  formation  of  thrombi  in 
the  mouths  of  the  sinuses,  but,  with  the  exception  of  the  rare 
disease  htemophilia,  we  know  nothing  of  the  conditions  which 
cause  it.  Since  efficient  retraction  of  the  uterine  muscle 
suffices  of  itBelf  for  the  immediate  arrest  of  the  hiemorrbage, 
deficient  coagulability  of  the  blood  is  of  secondary  importance. 

Incomplete  Retraction. — Mechanical  obstacles  to  proper 
retraction  will  occiu-  when  portions  or  the  whole  of  the 
placenta  or  membranes  have  been  retained  in  the  uterus,  and 
sometimes  when  there  is  a  fibroid  tumour  in  its  wall.  It  does 
not  necessarily  imply  want  of  activity  of  the  uterine  muscle. 

Lapern  ((0«s.— Those  which  affect  the  cervix  and  run  up 
into  the  vaginal  roof,  so  as  to  open  the  broad  ligament  to 
a  greater  or  less  extent,  are  the  most  formidable ;  arteries  of 
considerable  size,  and  large  venous  plexuses,  may  be  laid  open, 
giving  rise  to  free  bleeding.  Tears  of  the  vulva  and  lower 
vaginal  walls  seldom  cause  severe  hsemorrhage ;  but  it  muet 
be  remembered  that  the  large  artery  to  the  clitoris  may  be 
lacerated  by  a  tear  of  the  anterior  part  of  the  vulva,  or  the 
artery  to  the  bulb  by  a  deep  lateral  tear  of  the  perineal 
body. 

Diagnosis.— Post-partum  ha-morrhage  is  usually  visible; 
it  may,  however,  be  either  partly  or  entirely  concealed  from 
distension  of  the  uterus  with  blood-clot,  or  from  the  formation 
of  a  large  broad- ligament  ha?matoma.  The  condition  of  the 
uterus  is  an  important  indication  of  the  cause  of  the  bleeding ; 
for  it  exhausted  it  is  soft  and  flabby,  with  indistinct  outlines ; 
bat  if  the  bleeding  comes  from  a  laceration  the  uterus  will 
probably  be  found  to  be  hard  and  well  retracted.  Uterine 
inertia  and  lacerations  may  of  course  exist  in  company  ;  it  is 
necessary  to  remember  this  when  hwrnorrbage  continues  after 
proper  retraction  of  the  uterus  has  been  secured.  Careful 
digital  examination  will  be  reqoued  to  detect  deep  lacerations 
involving  the  vaginal  roof. 
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A.  Treatment  of  Haemorrhage  from  Inertia. — In  normal 
labour  the  Beparation  iind  expulsion  of  the  placenta  are  neither 
accompanied  nor  followed  by  serious  bleeding,  because  the 
moutha  of  the  torn  maternal  vessels  are  immediately  closed 
by  continuous  ratraction  of  the  uterine  muscle,  especially  of 
the  reticulated  layer ;  after  the  lapse  of  a  few  hours  firm 
thrombi  are  formed  in  the  months  of  the  torn  vessels,  which 
plug  them  securely.  Retraction  is  by  far  the  more  important 
of  the  two ;  for  thrombosis  alone  must  be  powerless  to  prevent 
hiemorrhage  from  large  arteries  until  time  has  been  allowed 
for  the  consolidation  of  the  thrombi.  The  treatment  of  post- 
partum ha?morrhage  from  inertia  must  therefore  be  directed 
in  the  main  towards  restoring  the  suspended  activity  of  the 
uterine  muscle,  efforts  to  promote  thrombosis  being  relegated 
to  a  strictly  secondary  position.  When  stimulation  of  the 
uterus  is  unsuccessful,  bleeding  can  be  temporarily  arrested 
by  compression  of  the  organ,  while  time  is  allowed  for  the 
recovery  of  the  functions  of  the  muscle.  In  severe  cases  there 
is  no  time  to  lose,  and  it  is  of  the  utmost  importance  that 
the  treatment  adopted  should  bo  prompt  and  efficient.  The 
following  methods  of  BtiumlatJng  the  uterus  should  be  em- 
ployed consecutively,  and  in  the  order  stated,  until  success 
is  attained. 

(1)  Manipulation  of  the  Uterus  per  Abdomen. ~~.Kt  the 
first  sign  of  unusual  hiemorrhage,  this  method  can  be  instantly 
applied ;  it  is  therefore  mentioned  first.  The  uterus  should 
be  seized  with  both  hands,  rubbed  and  squeezed,  firmly  and 
continuously,  until  it  is  felt  to  respond  by  becoming  harder  as 
it  is  manipulated.  If  the  placenta  has  not  been  delivered 
it  should  at  once  be  expressed,  or  if  necessary  removed  by  the 
fingers.  When  fairly  contracted  the  uterus  should  he  firmly 
squeezed  in  the  hand  and  pressed  downwards  and  backwards 
in  order  to  express  all  blood-clot  from  it  (fig.  136).  Firm 
retraction  will  not  be  obtained  until  the  uterine  cavity  has 
been  completely  emptied.  Even  when  the  bleeding  has 
apparently  been  controlled  in  this  manner,  gentle  massage 
must  be  kept  up  for  half  an  hour  or  more,  as  relaxation 
may  recur.  Difficulty  in  applying  this  method  may  be  met 
with  when  the  htpmorrhage  is  concealed  and  the  uterus  dis- 
tended and  flabby.  Such  cases  are  better  dealt  with  in  the 
first  instance  by  clearing  out  the  uterus. 
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(2)  Administration  of  Ergot. — A  full  dose  of  ergot  may 
be  given  as  booq  an  abdominal  compreBsioo  is  began.  Its 
effect  is  prodnced  moat  rapidly  when  given  by  deep  intra- 
muHcular  injection,  and  the  buttock  is  a  convenient  spot  for 
the  purpose.  Ten  or  twenty  minims  of  the  injectio  ergotinie 
hypodermica  may  be  given ;  or  the  Bame  dose  of  the 
aHsptit;  (eterilised)  ergot  supplied  by  druggists  in  sealed  glass 
capsules.  If  given  by  the  mouth,  the  dose  should  be  from  one 
to  two  drachms  of  the  estractura  ergotse  liquidum.  While 
very  useful  in  eases  of  moderate  severity,  ergot  appears  to 
have  no  effect  upon  a  completely  exhausted  uterus,  and  if  the 
condition  of  the  patient  is  very  serious,  time  should  not  at  this 
stage  be  occupied  in  administering  it. 

(3)  Hot  l)oU''hes. — While  abdominal  compression  isbeii 
practised  the  nurse  in  attendance  can  prepare  a  hot  doncl 
(temperature  118"  F.)  of  boiled  water,  or  some  mild  anti- 
septic such  as  lysol  (.^j,  to  a  quart).  This  is  a  valnable 
supplement  to  abdominal  manipulation,  for  it  powerfully 
stimulates  the  retraction  of  the  uterine  muscle.  Given 
through  a  long  tube  passed  up  to  the  fundus  of  the  uterus,  it 
is  of  course  more  effectual  than  when  employed  vaginally. 
The  medical  attendant  cannot  leave  the  uterus  when  there  is 
serious  bleeding  ui  order  to  prepare  the  douche,  and  unless  a 
reliable  nurse  is  present  it  had  better  be  omitted  at  this  stage. 
It  is  of  the  greatest  service  in  increasing  and  maintaining 
retraction  when  the  hfcraorrhage  has  been  to  a  great  extent 
controlled  by  other  means,  but  it  is  of  little  use  to  give 
until  the  uterus  has  been  fairly  well  emptied  of  blood-elot 
compression  or  by  the  method  next  to  he  described. 

(4)  Clearing  out  the  Uterus. — When  abdominal  compi 
sion  fails  to  produce  an  adequate  re8^)onse,  when  there  is 
concealed  bleeding,  or  when  the  placenta  has  not  been 
delivered  and  cannot  he  expressed,  the  uterine  cavity  should 
be  promptly  cleared  out  with  the  fingers.  The  most  careful 
sterilisation  of  the  hands  must  be  practised  before  this  is  done. 
The  whole  hand  can  be  introduced  into  the  vagina  immediately 
after  labour  without  causing  the  patient  much  pain,  and  two 
or  three  fingers  can  then  be  passed  into  the  uterus,  and, 
working  in  connection  with  the  other  hand  upon  the  fondas, 
will  readily  cleai'  out  retained  portions  of  the  after-birlb 
or   blood-clot  and  at  the  same  time  ^wwerfully  excite  the 
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uterus  to  contract.     Great  care  must  be  taken  not  to  overlook 

small  portions  of  adherent  placenta.     When  a  good  response 

has  been  obtained  and  the  uterus  is  Celt  to  close  down  upon 

the  fingers,  a  hot  inti-a-uterlnc  douche  can  be  administered, 

the  nozzle  being  passed  before  the  hand  is  withdrawn. 

^B       All  but  the  most  serious  cases  of  hfemorrhage  from  inertia 

^Kan  be  successfully  dealt  with  by  these  means.     In  the  worst 

^Bases,  which  are  fortunately  very  rare,  these  methods  may 

^^hil,  and  recourse  must  then  be  had  to  the  following  modes  of 

^■^eatment : 

^V  (6)  Bi-manual  Compression  of  the  tffcrws. —This  can  im- 
mediately be  carried  out  if  evacuation  of  the  uterine  cavity 
fails  to  induce  proper  retraction.  The  whole  hand,  which  has 
been  already  passed  into  the  vagina,  is  closed  so  that  the  fist 
ties  beneath  the  uterus  ;  the  other  hand  is  laid  palm  down- 
wards ujion  the  abdominal  wall  over  the  fundus,  and  the  body 
of  the  uterus  firmly  squeezed  between  the  two  hands.  In  this 
Hjvay  the  placental  site  is  directly  compressed,  and  bleeding 
^■rom  the  utero-placental  vessels  controlled.  It  may  be  neces- 
^BJiBry  to  keep  up  this  form  of  compression  for  a  prolonged 
period  while  other  measures  are  adopted  for  restoring  the 
patient,  and  so  enabling  the  uterus  to  recover  its  activity. 
This  method  has  entii-ely  superseded  the  old-time  plan  of 
directly  compressing  the  abdominal  aorta  against  the  lumbar 
vertebrae  ;  pressure  applied  directly  to  the  site  of  bleeding  is, 
of  course,  much  more  effectual  than  compression  of  such  a 
large  vessel  as  the  abdominal  aorta. 

(6)  Plugging  the  Uterine  Cavity  with  Iodoform  Gauze. — 
This  may  be  done  as  an  alternative  to  the  last-named,  or 
alter  bi-manual  compression  has  been  applied  without  com- 
plete success.  Long  strips  of  gauze,  two  or  three  inches  wide, 
and  tied  together,  can  be  stuffed  into  the  uterus,  beginning  at 
the  fundus  and  tightly  packing  the  whole  organ  down  to  the 
cervix.  In  plugging  the  uterus  the  cervix  should  be  seized 
with  a  strong  pair  of  volsella  forceps,  with  which  it  can  be 
easily  pulled  down  to  the  vulva;  the  gauze  is  then  introduced 
with  a  long  probe  or  pair  of  forceps.  A  very  large  quantity 
of  gauze  is  required  to  fill  the  uterus.  Domestic  substitutes 
such  as  strips  of  boiled  linen,  being  less  absorbent,  are  of  less 
value.  The  uterine  plug  acts  mainly  as  a  powerful  excitant 
E  uterine  contractions ;  if  it  fails  to  stimulate  the  uterus  it 
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prolmbly  doea  little  good,  for,  owing  to  the  dlBtensibili^  of  n^ 
elastic  nterine  walls,  it  is  practically  impossible  to  pack  the 
organ  so  tightly  as  to  control  heemorrhage  by  direct  pressore. 
When  retraction  has  been  excited,  a  certain  amoont  of  direct 
pressure  will  then  be  exerted  by  it.  Bi-manoal  compression  is 
more  useful  than  plugging  because  it  can  be  instantly  applied, 
requires  no  assistance  and  no  appliances,  and  is  more  reliable 
as  a  means  of  htemostasis. 

(7)  Methods  of  promoting  thrombosis  in  the  uterine  vessels 
were  formerly  practised,  but  have  now  been  almost  entirely 
abandoned.  The  injection  of  solutions  of  iron  into  the  utems, 
though  useful  at  the  moment  in  arresting  bLeeding,  wfts 
frequently  followed  by  sepsis.  In  adrenalin  we  now  possess 
a  harmless  heemostatic,  which  can  be  obtained  in  sterile  sohi- 
tion,  and  it  would  be  sound  treatment  to  swab  the  atarine 
'  walls  thoroughly  with  this  solution  (1-1,000  to  1-2,000),  or  pre- 
r  vioosly  to  soak  in  it  the  gauze  used  for  packing,  in  any  case  in 
which  complete  control  of  the  bleeding  could  not  be  obtuoed 
by  other  methods.  Also  its  use  would  be  clearly  indicated  in 
subjects  of  hfemophilia. 

Hemorrhage  from  incomplete  retraction  should  be  treated 
by  the  immediate  removal  of  what  is  retained  in  the  ateros. 
and  then  by  the  same  measures  as  in  the  case  of  inertia. 

B.  Treatment  of  Haemorrhage  from  Lacerations. — 
Lacerations  of  the  vulva  and  lower  parts  of  the  vaginal 
walls  causing  hsmorrhage  should  be  immediately  closed  by 
suture,  bleeding  {X)ints  being  first  ligatured.  Deep  lacera- 
tions of  the  cervix  and  vaginal  roof  are  not  easilj  ckaed  by 
sutures ;  it  may  be  very  difficult  to  reach  the  hi^est  point 
of  the  tear,  and  if  the  broad  ligament  has  hem  opened 
bleeding  points  may  be  quite  inaccessible.  Accordingly  many 
eases  have  been  recorded  where  bleeding  has  cootinoed  after 
the  laou«tioo  has  been  apparently  sewn  up.  Two  alter- 
natiTe  metboda  to  suture  may  be  adopted:  <1)  bi-maaoal 
eompreesion,  (S)  plugging  with  iodoform  gauze.  Bi-manuMl 
eomprtttion  ia  described  and  practised  by  Fritscfa.  He  places 
the  closed  fist  against  the  perineum  and  pruMnce  the  pdrie 
floor  deeply  into  the  pelvic  outlet;  owing  to  the  relaiad 
and  insensitive  condition  of  the  ports  this  can  eaeily  ba 
done.  The  uterus  at  the  same  time  is  preesed  fiimly  down- 
wards  from  the  abdomen  with  the  other  band,  and  thos  tht 
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.Tta  in  tlie  vicinity  of  the  vaginal  roof  can  be  effectually 
^eompreseed  between  the  two  hands,  and  the  bleeding  con- 
lirolled.  For  plugging  a  laceration  in  the  vaginal  roof  a 
Ispeculuni  and  a  good  light  are  required. 

C.  Restorative  Treatment. — Although  the  first  indication 
in  treatment  is  to  arrest  the  bleeding,  the  general  condition  of 
the  patient,  in  severe  cases,  also  requires  prompt  attention, 
lest  death  from  syncope  should   occur  after  the  haimorrhage 
has    been    controlled.      The    best   method    of    immediately 
counteracting  the  effects  of  severe  loss  of  blood  is  the  admini- 
stration of  normal  saline  solution   in  large  quantities.     Even 
when    the   patient's  condition    is   not   urgent,    the    injection 
of  a  pint  or  a  pint  and  a-half  of  this  solution  into  the  rectum 
is  the  best  means  of  counteracting  the  shock  and  relieving  the 
thirst  which  always  follow  severe  hiemorrhage.   But  if,  during 
or  after  the  bleeding,  the  patient  is  blanched,  cold,  uncon- 
scious, or  if  her  pulse  is  over  140,  transfusion  of  one  to  two  pints 
fii  normal  saline  solution  into  the  median  baeilic  vein  should 
practised.     There  is  no  necessity  to  describe  this  simple 
Burgical  procedure  or  the  apparatus  required  for  its  perform- 
ance.    If  the  necessary  apparatus  is  not  at  hand,  a  useful 
alternative  is  to  inject  the  solution  under  strict  antiseptic  pre- 
cautions into  the  subcutaneous  tissue  with  a  cannula,  a  piece 
of  rubber  tubing,  and  a  funnel.     A  useful  form  of  this  simple 
apparatus  is  shown  in  fig.  '21'2  ;  it  occupies  very  little  space  in 
the  obstetric  bag,  and  can  be  taken  to  every  case  as  a  routine 
im  of  the  armamentariura.     The  most  suitable  positions  for 
le   subcutaneous   injection   are    (1)    under    the    mammary 
inds,  (2)  under  the  skin  of  the  posterior  axillary  wall, 
[B)   under  the  skin  of  the  abdominal  walls.     Salt  should  be 
isolved  in  water  in  the  proportion  of  about  one  teaspoonful 
a  pint,  and  the  solution  boiled  for  ten  minutes  and  then 
lied.     If  there  is  no  time  for  preparation,  the  salt  may  be 
iply  dissolved  in  warm    previously   boiled   water.     These 
ithods  are,  of  course,  greatly  to  be  preferred  to  the  procedure 
icribed  as  auto-trannfjision — i.c.  bandaging  and  elevating 
le  legs  and  arms  in  order  to  keep  the  greatest  possible  amount 
blood  circulating   in  the  head  and  trunk.     This  may  be 
iCtised  in  addition  if  the  condition  of  the  patient  is  urgent. 
The  administration  of   cardiac  stimulants  by  the  mouth 
id  by  hypodermic  injection  is  also  of  great  importance,  and 
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the  obstetric  bag  should  always  contain  remedies  of  this  kind. 

Strychnine  sulphate,  in  doses  of  ^^^  to  ^'^^  oi  a  grain,  is  the 

most  useful  remedy  for  hypodermic 
medication.  Ether  or  brandy  may  also 
be  administered  in  the  same  manner  in 
doses  of  20  to  SO  minims.  Elevating 
the  foot  of  the  bed  for  ten  to  twelve 
inches  may  assist  the  enfeebled  circu- 
lation to  some  extent.  The  value  of 
small  doses  of  morphia  in  controlling 
restlessness  after  severe  hemorrhage 
should  not  be  overlooked ;  a  dose  of 
^  to  ^  of  a  grain,  alone  or  in  combina- 
tion with  atropine,  will  relieve  pain  or 
restlessness,  and  often  induce  a  little 
sleep,  which  will  be  of  great  benefit  to 
the  patient.  Complete  rest,  free  adminis- 
tration of  fluid  nourishment  and  stimu- 
lants, and  the  greatest  possible  amount 
of  fresh  air  are  the  chief  desiderata 
during  the  early  days  of  convalescenca 
As  involution  of  the  uterus  is  delayed 
after  severe  haemorrhage,  the  lying-in 
period  must  be  prolonged,  and  as   the 

resistances  to  infection  are  lowered  by  hajmorrhage,  there  are 

increased  puerperal  risks  of  sepsis. 


Fio.  212.— Trchar  and 
Cannula  for  8i'b- 

CUTAN  KOVS      ISaLIN  E 

Infusion. 


Labour  complicated  by  Eclampsia 


The  pathology  of  eclampsia  having  been  already  discussed 
(p.  80),  only  clinical  points  will  be  here  considered. 

Occurrence. — When  the  albuminuria  of  pregnancy  is 
appropriately  treated  it  seldom  terminates  in  eclampsia.  This 
disease  most  frequently  occurs  in  women  who  up  to  the  time 
of  its  onset  have  been  in  apparently  good  health  ;  but  had 
examination  of  the  urine  been  made,  it  is  highly  probable  that 
albumen  would  have  been  found  before  the  onset  of  the 
disease.  A  certain  number  of  eases  of  eclampsia  have  been 
ded  in  which  no  albumen  was  found  in  the  urine.  This 
ever,  very  rare ;  Olshausen  met  with  it  only  once  in 
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168  cases.  Aboat  98  per  cent,  of  cases  occur  after  the  sixth 
month  (twenty-fourth  week),  but  it  has  been  observed  as  early 
as  four  and  a-half  months.  The  convulsions  commence  most 
frequently  before,  or  almost  simultaneously  with,  the  onset  of 
labour ;  more  rarely  after  labour  has  been  for  some  hours 
in  progress  ;  and  least  commonly  after  labour  is  over.  Pinard 
estimates  the  first-named  at  54  per  cent.,  the  second  at  80  per 
cent.,  the  third  at  16  per  cent,  of  all  cases.  Labour  com- 
plicated by  eclampsia  is  nearly  always  premature.  If  there 
is  a  history  of  eclampsia  in  a  previous  labour,  the  presence 
of  chronic  nephritis  must  be  suspected. 

Clinical  Features. — Although  eclampsia  may  attack  a 
pregnant  woman  who  has  apparently  been  in  good  health  up 
to  the  moment  of  its  onset,  a  series  of  well-marked  symptoms 
usually  precedes  it  occurrence.  The  symptoms  associated 
with  the  albuminuria  of  pregnancy  may  have  been  present  for 
some  time;  but  in  addition  certain  other  symptoms  often 
occur  which  constitute  what  is  called  the  prc-eclainptic  state. 
They  are  (1)  severe  headache,  usually  frontal,  but  sometimes 
occipital ;  (2)  functional  disturbances  of  vision,  such  as  muscae 
volitantes,  diplopia,  hemianopsia,  and  temporary  amblyopia  ; 
(3)  occasionally  well-marked  albuminuric  retinitis,  with  con- 
siderable failure  of  vision  ;  (4)  pufBness  of  the  eyelids  and 
cheeks ;  (5)  severe  epigastric  pain,  with  giddiness,  nausea,  or 
vomiting ;  (6)  occasionally,  attacks  of  petit  mal.  The  con- 
dition of  the  urine  seldom  furnishes  premonitory  signs,  but 
a  sudden  increase  in  the  amount  of  albumen,  a  fall  in  the 
total  output  of  urea,  or  a  marked  diminution  in  the  total 
amount  of  the  urinary  secretion  may  occur,  the  last-named 
l)eing  of  gravest  import.  A  certain  amount  of  clinical  evi- 
dence has  recently  been  adduced  which  appears  to  indicate 
that  a  definite  rise  in  blood-pressure  precedes  the  occurrence 
of  fits.  This  point  has,  however,  not  been  completely  estab- 
lished. 

The  convulsions  are  epileptiform  in  character,  and  consist 
of  a  stage  of  tonic,  followed  by  a  stage  of  clonic,  contractions. 
Each  convulsion  is  ushered  in  by  fibrillary  twitchings  in 
the  muscles  of  the  face,  tongue,  and  limbs,  often  followed 
by  conjugate  deviation  of  the  head  and  eyes— usually  to  the 
left  side.  Then  comes  a  brief  period  of  tonic  contraction 
in  which  respiration  ceases,  and  the  trunk  may  pass  into 
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the  condition  of  opisthotonos ;  this  is  accompanied  by  marked 
cyanosis,  the  face  being  livid,  and  the  tongae  protruded 
between  the  teeth.  This  stage  usually  lasts  less  than  half 
a  minute,  and  gives  place  to  general  clonic  contractions 
which  appear  to  affect  all  the  voluntary  muscles  of  the  body. 
Slight  respiratory  movements  now  occur,  and  the  cyanosis 
gradually  passes  off  during  the  period  of  three  to  five  minutes 
which  this  stage  generally  occupies.  A  varying  amount  of 
mental  disturbance  follows  the  fit :  in  some  cases  the  patient 
appears  to  be  merely  sleepy  or  somewhat  dazed  for  a  few 
minutes ;  in  some  cases  there  is  a  brief  period  of  coma ;  in 
others  deep  coma  persists,  the  patient  failing  to  regain  con- 
sciousness before  the  onset  of  the  next  convulsion. 

The  convulsions  are  almost  always  multiple ;  they  may 
occur  every  hour,  or  every  half -hour ;  in  more  serious  cases, 
with  greater  frequency  than  this.  As  many  as  a  hundred  fits 
may  occur  in  a  single  case.  During  the  eclamptic  state  the 
excretion  of  urine  is  greatly  diminished,  and  may  for  some 
hours  be  suppressed  ;  it  frequently  contains  blood,  and  nearly 
always  a  large  amount  of  albumen,  becoming  solid  on  boiling. 
In  all  cases  of  eclampsia  the  urine  must  be  examined,  the 
catheter  being  employed  to  obtain  a  specimen  if  necessary. 
When  a  considerable  number  of  fits  has  occurred,  the  tem- 
perature usually  rises  to  101°  to  102°  F.,  and  in  some  cases 
there  is  hyperpyrexia.  Death  may  result  from  coma,  from 
cerebral  htemorrhage,  or  from  pulmonary  oedema,  but  it  rarely 
occurs  during  a  convulsion. 

Diagnosis. — It  is  necessary  to  distinguish  the  following 
conditions  from  eclampsia :  (1)  epilepsy ;  (2)  hysteria  and 
hystero-epilepsy ;  (3)  convulsions  or  coma  due  to  cerebral 
disease,  diabetes,  or  acute  poisoning.  Urcemic  convulsions 
are  difficult  to  distinguish  from  eclampsia,  but  the  general 
line  of  treatment  to  be  pursued  is  much  the  same  in  all  eases. 
In  cases  of  suspected  chronic  nephritis  large  doses  of 
morphia  should  not  be  administered.  Gases  of  epilepsy  can 
usually  be  recognised  by  the  history  obtained  from  the  patient 
or  her  friends  ;  when  a  history  cannot  be  obtained,  the  con- 
dition of  the  urine  furnishes  the  most  reliable  means  of 
distinction  ;  but  it  must  be  recollected  that  in  the  rare  cases 
of  eclampsia  without  albuminuria  the  absence  of  albumen  from 
the  urine  will  be  misleading.     In  general  clinical  featoreB,  the 
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1  epilepticus  closely  resembles  a  severe  case  of  eclamptic 
with  elevation  of  temperature.  Cases  of  hysterical  fits, 
and  cases  of  coma  due  to  causes  other  than  renal,  must  be 
differentiated  by  attention  to  the  special  features  of  these 
disorders  into  which  we  cannot  enter  here. 

ProgTiosis.^The  outlook  in  eclampsia  is  always  very 
serious  both  for  mother  and  child.  The  maternal  mortality 
appears  to  vary  considerably ;  older  atatiaties  estimate  it  at 
from  40  to  50  per  cent. ;  in  more  recent  observations  it  has 
been  placed  at  20  to  25  per  cent.  The  mortality  is  decidedly 
higher  in  multipara  than  in  primipari^.  When  the  fits 
precede  labour,  the  prognosis  is  always  graver,  though  not 
necessarily  hopeless.  Mild  cases  of  eclampsia  occurring 
before  labour  can  sometimes  be  treated  successfully,  and  the 
advent  of  normal  labour  may  be  awaited.  It  ia,  however, 
better  to  induce  labour  in  such  eases,  in  order  to  avoid  the 
risks  of  a  recurrence  of  the  convulsions.  The  greater  the 
number  of  fits,  the  more  serious  is  the  prognosis ;  in  cases 
where  more  than  twenty  attacks  occur  the  mortality  is  upwards 
of  50  per  cent.  When  the  fits  are  prolonged,  when  the 
temperature  steadily  rises,  and  when  there  is  early  or  con- 
tinuous coma  the  prognosis  is  very  grave  indeed.  Jaundice 
is  rarely  met  with,  but  when  accompanied  by  scanty  and 
bloody  urine  a  fatal  termination  must  be  expected.  Yet  the 
great  majority  of  cases  of  eclampsia  recover  when  labour  ter- 
minates speedily  and  the  number  of  convulsions  is  not  great, 
nor  their  character  severe.  In  severe  cases  which  recover 
prolonged  mental  disturbance  may  continue,  or  insanity  may 
BUjjervene  in  the  puerperium. 

The  fwtal  vtortalUy  is  largely  influenced  by  the  period 
of  gestation;  in  cases  at  the  seventh  month  or  earlier  it 
amounts  to  nearly  100  per  cent.,  becoming  less  as  term  is 
approached.  The  occurrence  of  convulsions  in  the  new-bom 
child,  and  of  post-mortem  hepatic  lesions  similar  to  those  of 
the  mother,  has  been  already  mentioned  (p.  82).  This  heavy 
mortality  is  to  be  attributed  to  prematurity  and  debiUty,  to 
intra-uterine  intosication,  to  placental  disease,  and  to  injuries 
received  during  operative  interference. 

Treatment. — Two  distinct  subjects  have  to  be  considered  : 
(I.)  The  treatment  of  the  convulsions.  (II.)  The  management 
,fif  Uie  labom-. 
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1.  Treatment  of  the  Convulsions.— The  importanea  i 
propliyliKitic  triifitment  has  been  more  than  once  referred  It 
When  ecluinpHiii  hus  iictuftlly  set  in,  the  first  point  to  t 
Biderod  is  the  immedicitc  treatment  of  the  seizures.  During 
the  fit  nothing  can  be  done  except  to  prevent  the  patient  from 
injuring  herself.  She  should  be  turned  upon  her  side  to 
allow  the  aaUvary  secretions,  produced  in  excess  during  the 
con vids ions,  to  osenpe  from  the  mouth,  and  to  prevent  their 
tln(h'nR  their  way  into  the  air-passages  while  the  patient  is 
unconscious  and  her  reHeses  are  suspended.  To  save  the 
tongue  from  being  liitten  the  best  plan  is  to  fold  a  hand- 
knrcliiet  in  several  thicknesses,  pass  it  between  the  teeth  over 
the  tongue,  and  hold  it  in  position  until  the  clonic  contrac- 
tions have  cuasod.  The  clothing  should  be  arranged  so  as 
not  Ui  impede  respiration. 

The  main  object  of  treatment  will  be  to  control  as  far  as 
[Kissihlu  the  recurrence  of  the  convulsions.  Many  different 
nuUbods  of  securing  this  object  have  been  recommended  and 
prartised ;  some  of  tliese  are  now  obsolete,  and  those  which 
an>  of  imiH>rtance  can  he  conveniently  arranged,  according 
til  tho  indication  which  they  fulfil,  in  two  gronps. 

The  first  indication  is  to  control  the  couvnlsioDS  by  the 
ftdministmlioii  of  anasthetic  or  sedative  drags  tt\ieh  direeUji 
imjitiritce  the  eentrai  nervous  system ;  the  second  is  to  otHitrol 
thv  oonvnlaions  b;  pmmoting  the  eUminatitm  through  kll 
)K)saiblo  chiatiaiia  iff  tlu  toxic  products  to  wfaiob  the;  ftre  4tM. 

(1)  Aiutsthttie  ot  stdaiice  drugs  tend  to  [OfiTent  the 
pflriodio  explonoiu  of  eeotrftl  uem  eaeit^  whkfa  cMne  tba 
eonvulsioas.  01  all  Un  drags  u(  this  class  whidi  we  po— w, 
ehkHralom  is  Um  most  osefol  in  eclampGia,  for  tba  raaaons 
that  lis  cdfeet  is  produeed  with  great  rapiditj-,  that  it  can  to 
adfluuistarad  by  inhalatkni  even  ifWn  the  patieol  b  vnaUa 
lo  BWallow,  voA  that  as  il  is  tmiwUT  eUminated  il  can  to 
adminwtowJ  contukooaaly  aod  ia  larga  qaa&titT.  Doriag  tto 
tLjav^aaoB  eUocolonn  oanaot  to  gmn  by  inhalalinti  wilh 
a».T  t/ktit  bwaPM  the  reaptTrntocy  mot— enro  ar»  Umb  pne- 
tieaUy  swpniad.  It  sbooM  to  gh 
the  interrab  to  ao  extml  aaAesmk  to  pndM 
partial  ■■■■Ihiwia,  vhkh  eaato  waailawwi  g  i 
tmmtX  hoan  wilfaMt  iiyary  to  the  pali»l.  H 
mi  wrartfy  of  the  Ala  «an  appannUy  to  grwtjy  nfasal  ■ 


ECLAMPSIA 


385 


tliis  way.  Chloroform  ib  indicated  only  when  the  tita  are 
severe  and  reenr  frequently  ;  it  would  of  course  be  unwise  to 
employ  it  in  the  manner  just  described  in  mild  cases  where 
few  convulsions  occur,  or  in  cases  of  continuous  coma. 
»  Nest  to  chloroform,  the  most  generally  useful  drug  is  ch  loral 
hydrate  ;  it  should  be  given  in  full  doses,  by  the  mouth  when 
the  patient  can  swallow,  by  the  rectum  when  she  cannot.  It 
is  useful  to  give  bromide  of  potassium  in  combination  with 
it.  Thirty  gi-ains  of  chloral  and  fifteen  grains  of  bromide  may 
he  given  by  the  mouth  every  hour,  until  four  doses  have  been 
administered  ;  when  given  by  the  rectum  the  dose  should  he 
doubled,  and  the  lower  bowel  must  he  cleared  out  before  its 
administration  is  begun.  If  the  amoimt  stated  produces  no 
beneficial  effect,  it  is  useless  to  persist.  When  coma  is  con- 
tinuous thesG  drugs  should  not  be  administered,  at  any  rale 
iu  large  doses ;  but  there  is  no  objection  to  their  exhibition 
mild  cases. 

Morphia  may  be  used  instead  of  chloral  and  bromide  ;  as 

can  be  given    by  hypodermic    injection  its  effect  is  more 

tpidly  and    conveniently   produced.     Half  a  grain  may  be 

given  at  first,  followed  by  a  quarter  of  a  grain  after  an  interval 

of  two  hours  or  more ;  this  may  be  repeated  if  required,  as 

much  as  two  grains  being  administered  in  twenty-four  hours. 

Itfl  action  is  chiefly  eserted  upon  the  central  nervous  system, 

>t  it  is  possible  that  its  influence  in  retarding  metabolism 

lay  be  useful   in  controlling  convulsions.     Morphia  should 

given  to  a  comatose  patient,  or  when  chronic  nephritis 


It  will  be  seen  from  the  foregoing  remarks  that  sedatives 
and  aniesthetics  are  chiefly  useful  when  the  patient  recovers 
consciousness  completely  between  the  seizures.  In  all  circum- 
stances they  can  only  be  regarded  as  accessories  in  treatment, 
for  their  effect  is  but  palliative,  and  leaves  the  cause  of  the 
convulsions  practically  uninfluenced. 

(2)  A  considerable  number  of  different  methods  of  pro- 
muting  the  elimination  of  the  toxic  productn  circulating  in 
the  blood  may  be  adopted,  and  the  most  important  must  be 
briefly  referred  to. 

(a)  Fene«cc(io«.— The  treatment  of  the  case  can  he  com- 
menced by  withdrawing  ten  to  fifteen  ounces  of  blood  from  the 
^■uedifm  baeiltc  vein.    This  old  method,  it  has  been  suggested. 
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may  be  re-introdaced,  in  the  light  of  modem  views,  as  s  mi 
of  rapidly  reducing  the  total  amount  of  toxins  in  the  body, 
and  of  immediately  lowering  blood-pressure.  Nevertheless  it 
cannot  be  recommended  for  general  use,  because  nothing 
should  be  done  which  will  enfeeble  a  patient  sufTering  from 
sucD  an  exhausting  condition  as  repeated  general  convol 
sions.  It  wilt,  however,  be  useful  in  robust  patients,  bat  shi 
not  be  adopted  when  well-marked  antemia  and  anasarca 
present, 

(6)  SubcutoTieous  injection  of  norvial  saline  soluti4m. 
This  comparatively  new  method  consists  in  injecting  with 
a  cannula  and  funnel  one  to  two  pints  of  an  alkaline  sterile 
saline  solution  (5J.  sodium  chloride  and  5sg.  of  sodium  acetate 
to  Oj.  of  water)  into  the  subcutaneous  cellular  tissue  under 
the  mamma,  or  under  the  akin  of  the  abdominal  walls,  thighs, 
or  axillfe.  The  injection  can  be  repeated  at  inter^'uls  of  an 
hour  or  two,  and  very  large  amounts  of  fluid  can  in  this  way 
be  rapidly  introduced  into  the  circulation.  Its  immediate 
effects  are  to  lower  the  toxicity  of  the  blood  by  dilution  and 
shghtly  to  increase  its  alkalinity,  and  to  cause  diaphoresis ; 
later  on,  after  an  interval  of  upwards  of  twenty-four  hours,  a 
powerful  diuretic  effect  is  produced.  It  can  be  administered 
in  cases  of  every  degree  of  severity  and  does  not  interfere  with 
other  methods  of  treatment,  nor  can  any  ill  effects  follow  if 
surgical  cleanliness  is  observed.  It  is  therefore  suitable  for 
routine  use,  and  there  is  no  doubt  that  it  forms  a  valuable 
addition  to  the  methods  of  treating  eclampsia. 

(c)  Purgation  and  Diaphoresis  were  formerly  regarded 
as  the  most  important  methods  of  promoting  elimination. 
Purgation  can  usually  be  rapidly  produced  by  giving  one  to 
two  minims  of  croton  oil  by  the  mouth,  but  this  remedy  is 
too  severe  for  debihtated  patients.  Further,  if  the  patient  is 
comatose,  and  the  act  of  swallowing  purely  redex,  the  drug 
may  paES  into  the  air-passages.  Milder  aperients  may  be 
given  when  the  patient  can  swallow,  or  a  solution  of  sulphate 
of  magnesia  may  be  injected  into  the  rectum  in  doses  of  Jss. 
to  5j.  of  the  salt.  As  an  alternative  to  purgation  it  is  useful 
to  empty  the  colon  by  repeated  high  enemata,  followed  by  irri- 
gation with  large  quantities  of  boiled  water  or  normal  satiue 
solution.  Diaphoresis  can  be  produced  by  hypodermic 
injection  of  nitrate  of  pilocarpine  in  doses  of  ^'^  to  |  of  a 
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3ut  this  powerful  drug  also  proilut-es  Balivation  and 
epression  of  the  circulation,  and  in  feeble  patientu 
use  fatal  oedenia  of  the  lungs;  it  cannot  therefore 
be  recommended  in  eclampsia.  Safer  methods  of  causing 
sweating  are  the  hot  pack,  the  hot  bath,  or  the  vapour  bath. 
These  can  be  used  under  all  cireumBtanees  except  when 
delivery  is  imminent,  and  the  hot  pack  can  be  applied  with 
very  simple  materials  which  are  available  in  the  homes  of  all 
)  of  patients.  Frofuse  sweating,  lasting  for  an  hour  or 
,  may  be  thus  produced. 

When  the  temjwsrature  riaes  to  105'  F.  or  higher,  some 

iana  of  reducing  it  should  be  applied.     The  body  may  be 

tabbed  with  pieces  of  ice,  or  immersed  in  a  tepid  bath  (70'  to 

"  F.),  and  kept  there  until  the  rectal  temperature  baa  fallen 

Hwo  or   three   degrees.     Profuse  sweating   follows,   and    the 

temperatm'e  continues  to  fall  after  removal  from  the  bath. 

A  recent  addition  to  remedies   for   eclampsia  la  thyroid 

P tract.  This  substance  has  been  given  by  Nicholson  and 
jers  both  as  a  prophylactic  and  during  the  eclamptic 
ite.  Nicholson  believes  eclampsia  to  be  due  to  u  deficient 
production  of  iodothyrin  during  pregnancy,  and  therefore 
regards  thyroid  extract  as  the  physiological  antidote.  With- 
out accepting  thia  theory,  it  may  be  admitted  that  thyroid 
is  useful  in  eclampsia  in  lowering  blood -pressure  and  stimu- 
lating the  kidneys  ;  indeed  its  diuretic  action  is  definite  and 
important.     It  may  be  given  by  the  mouth  in  doses  of  thirty 

1*0  forty  grains,  repeated  when  required,  until  symptoms  of 
Biyroid  intoucation  appear. 
'  U.  Managementof  Labourin  Eclampsia  — Opinionupon 
this  subject  among  writers  on  eclampsia  is  sharply  divided 
into  two  schools.  On  the  one  hand  it  is  claimed  that  the 
convulsions  are  not  set  up  by  labour,  for  they  often  occur 
without  it,  and  Herman  has  shown  that  in  about  57  per  cent, 
of  cases  they  continue  after  labour  is  over ;  therefore  the 
management  of  labour  is  unimportant  in  comparison  with  the 
treatment  of  the  convulsions,  and  upon  this  principle  the  con- 
duct of  each  case  should  be  regulated.  On  the  other  hand,  it 
ia  claimed  that  the  fundamental  cause  of  the  convulsions  is 
pregnancy,  and  accordingly  the  production  of  the  toxic  bodies 
to  which  the  convulsions  are  in  all  probability  due  can 
only  be  arrested  by  terminating  the  pregnancy,  or,  in  other 
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■wnrriB.  j»»  *r.-M?rianntf  tat  iiB£rt&.  Zjasmvn  ~!in  t-TisaSe  em* 
if  -!itittmnJHa  Jr  ~uit  iiitiir7Er7  ie  'Wt  yr^»wrr  ITiitgifr  prctpoei- 
-tLiioH:.  innniCL  iniwrmiij  ymrrniTKHirr.  un  3i!i:  n:  bi  redditT. 
-tjraiiiiiri  "^ift  •gnrmnninfi  if  jiwyTmnT?-  kcyass^  zhA  j^iducuon 
if  v*.?:nft  'znui  »  :%inimt  ±r  "ntt  -RhrinTHgiJiL  trun  zht  bcdv  of 

ut^  iniTfft  TOifiL  "^  ladsm  :»  OBcngmL  JLl  ^hdiiizi:  oi  toxic 
2iiir«»rjik!  giiffi'MflTn  ii  £am»  cibic^l  si&j  sclI  rnr^ri  in  the 
irjtT.  FniXL  "sirif  x  iuHi^vc^  i3iui  jnnuftmkii^  m5rf  «fta  best  be 
uiiu;.nHst  17  tilt  3ii»2i:ia(  jisi  u&srimA  iir  tY:c.:roUmg  the 
trjrriufii'jitL.  uiiL  xgiiiL  riif^at  ntaauiu  r^Ti^rtn^  zr'^s  duedy  be 
jiiMoni  zx  'ZTfiA.'aiien:.  Tih^  mciftkiajL  «:  >rn  ^ifc:fe  pTEgcancv, 
TTi-mr^  ^guklj  UftfiiKr.  :i^  iir  laif^  ^zmf  Mi^  ttsecji.  And  should 
i^t  TiiiWtJ^i  *:  til*:  iteisiniaijj  T»fc*fe.  li  £tks«^  •:<  greit  5€Terity 
ii  kgnidfcr^  iLii*]rHL.trr  jriiiLiju*:  t*ik.i  iisrii'xsf  xiK^rire  methods 
ic  r«wc  Q*iL-^  ff-T  nUhX  ':#t  fcjiaDirE]*LT  iriziic*  m  the  enfeebled 
SLibV:  of  tr**:  T>L.ni*r^.  -riij£r  i   i^    r^arikiz.  lb**  ihey  offer  no 

Tii*:  VJli'/vrhi^  ^-nr^gfiSuixrfw.  Uk»«5  zznc  ibese  principles,  may 
life  iiii^^r  ik%  r*:i;wdi  tht  c:aiidn£n  ci  iiitcr : 

■1  /y<  t/:Uimpkia  Infill  laui-'u*  ifcc  ir^EAtment  shoold  be 
Jit  £;%t  jijhih:hl ;  if  iIk:  £i^  canzj.'Xr^  IkioQi  most  be  induced 
Lj  cffjfr  of  lh<;  rapid  meibois  deaail^d  ca  pige  484. 

•2;  Durin(f  the  nrki  napf  the  blic^ir  should  be  left  to 
take  iiis  natural  course,  and  in  many  c&ses  will  progress 
rapidly ;  if  the  case  is  tenons  and  progress  is  slow,  an 
attempt  may  \je  made  to  dilate  with  the  Champetier  bag  and 
deliver  by  torceifn,  version,  or  extraction  (breech).  When 
profound  c^juia  supervenes  either  before  or  early  in  labour, 
delivery  by  arxouchtmtnt  fvrct  or  vaginal  Cesarean  section 
may  be  practised. 

(3j  During  the  second  stage  labour  may  at  any  time  be 
immediately  terminated. 
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The  Normal  Puerperium 

The  puerperium   is  the  period  succeeding  labour,  during 

ibich  certain  procesaes  take  place,  the  effect  of  which  is  to  re- 

tore  the  geuitnl  organs  approximately  to  the  condition  whith 

Evbtained   before   pregnancy.     The   features   characteristic  of 

nulliparity  are  never  completely  regained,  for  certain  of  the 

changes  occurring  in  pregnancy,  and  the  injuries  received  in 

labour,  induce  alterations  which  are  permanent,  although  they 

Ifty  vary  greatly  in  degree  in  different  cases.     The  duration 

I  the  puerperal  period  may  he  stated  as  from  six  to  eight 

jeks,    but   it   is   frequently  longer  than  this.     We  do  not 

jssess  any  absolute  clinical  indication  of  the  completion  of 

fee  puerperal  changes,  but,  as  we  shall  presently  see,  the  size 

(the  uterus  is  the  best  guide. 

Consideration  of  the  normal  puerjierium  comprises  the 
lIlowiBg  subjects : 

(I.)  The  general  physiology  of  the  puerperium. 
(II.)  The  involution  of  the  genital  organs. 
(in.)  The  management  of  the  puerperium,  including  the 
}cesB  of  lactation. 
I.  The  General  Physiology  of  the  Puerperium.— At  the 
we  of  a  normal  labour  the  (jaieral  condition  of  the  patient 
:  merely  that  of  physical  fatigue.     The  pulse  is  full  and 
tderately  slow — 70  to  80  beats  per  minute ;  the  tempera- 
usually    sub-normal.       Not    infrequently   a   slight 
llivering,  marked  by  muscular  tremor  and  chattering  of  the 
tetb  oi.xurs,  and  may  last  from  ten  to  fifteen  minutes  ;  it  is 
Accompanied   by  elevation   of   temperature   or   pulse-rate, 
bd  is  of  no  importance,  although  the  patient's  friends  may 
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be  alarmed  by  it.     After  a  prolonged  labour  the  patient  may 
show  signs  of  weli-raarked  exhaustion,  with  a  temperature  of 
100°  F.  or  higher ;  and  when  severe  hsemorrhage  has  occurred 
there  will,  of  course,  be  shock  and  pallor,  with  a  rapid  pulse 
and  a  lowered  temperature. 

During  the  first  twenty-four  hours  the  temperature  very 
commonly  rises   one   or  two   degrees,  even   after  a   normal 
labour,  and  lOO"  to  101°  F.  may  in  this    way   be  recorded 
without  any  unfavourable  accompaniments.    This  is  especially 
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Irivial  to  produce  any  effect  in  health.     The  temperature           ^H 
ihould  be  taken  at  least  three  times  daily,  convenient  hours           ^H 
being  8  a.m.,  2  p.m.,    8   p.m.  ;    it    taken   only   morning   and            ^H 
evening,  an  evanescent  rise  may  escape  notice.     Temporary            ^^| 
elevation    of    the    temperature    from    100'  to   102"   F.  may            ^H 
occur  during  the  first  puerperal  week  from  alight  transient            ^H 
^uses,  such  as  errors  in  diet,  copriemia,  excitement  or  other             ^H 
nervous   distui-bance,  or  mammary  discomfort  at   the   com-             ^| 
mencement  of  lactation  (Bg.  214).     Pyrexia  from  these  causes             ^| 
lasts  only  a  few  hours,  and  does  not  in  any  way  disturb  the            ^H 
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b>.  2M.— Tub  Evasbscbnt  Bisi 

DOB  TO  NlBVOUS  ElOlTBMK 

Dneral  course  of  the  puerp 
r  temperature  in  the  puerp 
ftt  first.     Fever  lasting  for 
certain   indication   of    '  mo 
.emperature   are   not   neces 
evidences  of  abnormal  deve 
morbidity '  are  in  use  in  ot 
t  has  been  generally  agree( 
pittee    of    the   British    Me 
piorbid '  ail  cases  in  which 
p  over,  on  two  occasions  be 
phis  period  will  not  include 

OF  TsHPKBATmtl  OH   THK   SiXTR  DaV  WAS                    ^^H 

NT  (QnxEt  Ch*rlottb'9  Hospitai,).                        ^^H 

rium.     The  significance  of  a  rise            ^^M 
Brium  is  accordingly  often  obscm'e            ^^M 
twenty-four  hours  or  more  is  a            ^^M 
rbidity,'   but  evanescent  rises  of            ^H 
sarily  to  be  regarded  as  definite            ^H 
lopments.     Various  standards  of            ^^| 
ler  countries,  but  in  this  country            ^^M 
,  upon  the  suggestion  of  a  com-           ^^M 
dical    Association,    to   regard   as            ^^M 
the  temperature  reaches  100"  F.,            ^^M 
ween  the  second  and  eighth  days.          ^^M 
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to.  '  Fever '  during  the  pnerperium,  as  tboa  definec 
in  the  great  majority  of  iDstancee  to  some  degree — it  may  be 
slight,  it  may  be  severe— of  septic  infection.  There  are  bat 
few  exceptions  to  the  general  rule  that  an  aseptic  paerperiam 
is  also  afebrile  ;  it  is,  however,  obvious  that  febrile  affections, 
quite  independent  of  the  puerperiam,  may  attack  a  lying-in 
woman,  although  no  septic  infection  has  occurred. 

The  pidse-rate  is  aanally  slow  (60  to  70)  for  the  first 
twenty-four  to  forty-eight  hours,  and  if  a  reactiooary  rise  of 
temperature  occurs,  the  pnlse-rate  does  not  rise  to  a  height 
proportionate  to  the  temperature  (fig.  213).  After  the  third  day 
the  rate  is  about  normal,  varying  slightly  in  correspondence 
with  the  temperature.  In  patients  aniemic  and  debilitated  from 
hiemorrhage  the  pulse-rate  will  remain  abnormally  rapid  for 
several  days.  In  the  absence  of  such  causes,  a  palse-rate 
continuously  over  90  is  disquieting  (fig.  223).  A  rising  poise 
with  a  falling  temperature  indicates  hiemorrbage  ;  when  fever 
is  accompanied  by  a  disproportionately  rapid  pulse,  the  cause 
is  usually  sepsis. 

The  £j-crf/ii>M^.— Great  variations  occur  in  the  amount  of 
urint  excreted  during  the  early  days  of  the  puerperiam  :  il 
appears,  however,  that  the  amount  is,  as  a  rule,  increased  for 
the  first  two  days,  and  then  gradually  falls  until  it  reaches 
the  normal  level.  Sugar  is  normally  present  in  the  urine 
af ler  the  mammary  glands  have  become  active ;  it  is  loetoee, 
not  gIu<N)se,  and  is  derived  not  from  the  liver  bat  £rom 
the  mammary  glands.  Peptones  are  present  in  small  amount 
from  the  second  to  the  tenth  day,  and  observers  are  agreed  in 
attributing  them  to  the  involution  changes  going  on  in  the 
uterine  mnscle.  Traces  of  albumen  and  acetone  are  freqaenUy 
found,  and  the  percentages  of  urea,  phosphates,  and  sulphates 
are  reduced.  The  act  of  urination  is  at  first  somewhat 
painfnl,  and  temporary  retention  of  urine  nuy  occur  either 
from  sp«sm  of  the  sphincter  or  from  paresis  of  the  maecotar 
mils  of  the  bladder. 

The  skin  acts  freely,  and  for  the  first  few  days  the  botetU 
are  nsoalhr  constipated. 

Blood.— 'Yh^  defieieoey  in  red  cells  and  h^noglobiQ, 
which  b  natoml  in  pregnancy,  is  rapidly  made  up  daring 
the  ten  days  foUowing  labour.  The  leucocytoets,  also  oattnftl 
to  pregnancy,  rapidly  disappeani    during   the  same  pariod. 
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the  numl»er  of  white  corpuscles  falling  from  about  21,000  \mr 
..  to  10,000  per  cm.  (Henderson).  The  diminution  in  the 
BOinber  of  leucocytes  appears  to  bear  some  relation  to  the 
amount  of  the  lochial  discharge,  a  free  discharge  being  accom- 
panied by  a  more  marked  fall  thiin  a  scanty  discharge.  A 
»pid  rise  in  the  number  of  leucocytes  indicates  the  onset  ol 
iome  septic  or  inflammatory  condition. 


The  digestive  functions  are,  as  a  rule,  depresHed  during 
Ibe  first  two  or  three  days,  there  is  little  or  no  appetite,  and  in 
ionsequence  only  fluid  and  easily  digestible  food  can  be  taken. 

Bofiy-wcighi. — There  is  a  slight  progressive  loss  of  weight 
Bnring  the  lirst  ten  days,  which  is  more  marked  in  non- 
pQrsing  than  in  nursing  women. 

11.  The  Process  of  Involution. — The  uterus  diminishes 
ppidly  in  size  for  the  first  ten  dnya,  and  then  more  slowly, 
be  whole  process  requiring  six  to  eight  weeks  for  its  com- 
■etion.     According  to  Whitridge  Williams,  the  uterus  loses 
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50  per  cent,  of  its  weight  during  the  first  week  oi 
piierperiwra.  The  diminution  in  size  can  be  followed  by 
abdominal  examination,  and  forms  a  very  important  clinical 
index  of  the  course  and  progress  of  puerperal  involution 
generally.  The  condition  of  the  uteruB  immediately  after 
delivery  is  shown  in  the  frozen  section  seen  in  fig.  21.^.  It 
tills  the  pelvic  cavity,  and  at  its  highest  point  rises  slightly 
above  the  level  of  the  sacral  promontory;  the  two  sections 


differentiated  from  one  another  during  labour— vii.  the  body 
and  the  lower  segment  — are  still  distinct,  and  the  cervix  U 
once  more  distinguishable  from  the  latter.  In  sectkm  the  m-»I) 
varies  in  thickness,  measuring  from  1^  to  ^  inches  {A-S  eta.) 
where  it  is  thickest,  to  less  than  ^  inch  in 'the  loirer 
segment,  and  the  uterine  ca^-ity  is  almost  obliterated  by  ap~ 
positinn  of  the  anterior  and  postericvr  walls.  Its  total  le&gth 
is  7a  inches  <20  cm.)  ;  the  luigth  of  its  cavity  is  6^  incbes 
(15'5  cm.)-    Clinically  the  nteros  immediately  alter  deliTei7 
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forms  a  large,  firm,  pjTifoi-m  swelling  in  the  lower  abdomen 
rising  up  to  the  level  o(  the  umbilicus  (fig.  215),  freely  movable, 
|«Dd  ondergoing  slow  variationB  in  consistence.  Accurate  study 
t  the  rate  at  which   the  uterus   diminishes  in  size  can  1 


Woman  who  Dikd  o 
(Vakmikb.) 


isde  only  upon  the  cadaver,  and  Webster  has  collated  the 
lUowIng  table  from  observations  of  this  kind  : 


D.-, 

WM^irto 

«.       v^,c.n^ 

^H 

Iramoautelj  after  delivery      . 

2nd  day    

Srd 

6th 

IBlh 

7    in.  Ion 
7      ,. 
6      ,. 
6      .. 
3      .. 

g     1    ejin.loBB 

til  I 

1 

L 

^ 
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From  this  it  will  be  seen  that  during  the  first  week  th^iK 
diminishee  much  more  rapidly  than  during  the  second ;  that 
the  total  length  diminisheg  more  rapidly  than  the  length  o( 
the  cavity  owing  to  the  rapid  reduction  in  the  thickness  and 
bulk  of  the  walls;  and  that  on  the  Qfteeuth  day  it  is  stitl  very 
considerably  larger  than  the  normal  organ  (cavity  2^  inches  — 
6  cm.).  Fig.  217  ehowa  that  on  the  third  day  the  uterus  is 
not  large  enough  to  fill  the  pelvic  cavity,  and  the  lower  uterine 


r  segment  is  no  longer  distinguishable.  Fig.  218  shows  further 
reduction  in  size  on  the  fifth  day ;  the  walls  ot  the  cervix  an 
much  thinner,  and  the  internal  os  has  closed. 
The  rate  of  involution  varies  considerably  in  different 
persons,  even  when  the  conditions  appear  normal.  The 
measurements  given  alwve  must  therefore  be  regarded  as 
approximate,  not  exact. 
In  making  clinical  observations  attention  is  chiefly 
directed  to  the  height  of  the  fundus  above  the  symphysis 
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hnbis.     The  reBults  of  such  observations  necessarily   differ 
I  post-mortem  measurements  of  frozen  sections.     But  it 
bust  be  recollected  that  the  position  of  the  uterus  is  largely 
ifluencad  by  the  condition  of  the  hladder,  and  to  some  extent 
y  that  ot  the  rectum.  When  the  bladder  is  full  the  whole  uterus 
I  elevated,  and  usually  displaced  to  one  or  other  side,  more 
mmonly  the  right ;  the  hypogastric  region  being  occupied 
■  a  soft  elastic  swelling,  dull  on  percussion,    and  readily 
jogniaable  as  the  bladder.     Consequently,  if  daily  measure- 
Lents  are  made,  they  should  always  be  made  immediately 
r  the  bladder  and  the  bowels  have  been  evacuated,  so  as 
to  ensure  uniformity.      From  careful  measurements  made  by 
Griffith  and  Stevens  at  Queen  Charlotte's  Hospital,  it  appears 
that  the  average  height  of  the   fundus  on  the  first  day  is 
5^  inches ;  by  the  sixth  day  it  has  fallen  on  an  average  to 
3i  inches,  and  by  the  twelfth  day  to  1^  inch  above  the  pubes. 
After  the  fourteenth  day  the  fundus,  as  a  rule,  sinks  below  the 
level  of  the  pubes — i.e.  into  the  pelvic  cavity  ;  but  not  infre- 
quently this  does  not  occur  until  the  end  of  the  third  week. 
The  rate  of  involution,  estimated  in  this  way,  is  about  the  same 
I  in  primiparte  and  multiparee,  but  in  the  latter  the  uterus  is 
rather  larger  throughout.     Roughly  speaking,  it  may  there- 
tore  be  said  that  at  the  end  of  the  first  week  the  fundus 
ihould  be  halfway  between  the  pubes  and  the  umbilicus,  and 
ttt  the  end  of  the  second  week  just  palpable  above  the  level  of 


The  importance  of  systematically  observing  the  involution 
I  the  uterus,  as  a  guide  to  the  normal  progress  of  the  puer- 

[^perium,  cannot  be  over-estimated.  When  recorded  upon  the 
temperature-chart  in  the  manner  indicated  in  figs.  '213  and 
214,  it  euppliea,  along  with  the  temperature-curve,  almost  all 
the  information  which  is  required  as  to  the  general  condition 
of  the  patient.  The  progress  of  involution  will  be  delayed  by 
retention  of  clot  or  membrane  in  the  uterus,  by  sapr£smia, 
by  inability  to  suckle,  and  also  in  women  who  have  bad  a 
considerable  number  of  previous  pregnancies. 

Changes  m  the  Uterine  Muscle.- — Very  careful  measure- 
ments of  the  fibres  of  the  uterine  muscle  during  the  puer- 
periam  have  been  made  by  Sanger  ;  he  found  that  in  length 
they  diminish  rapidly  and  at  a  fairly  uniform  rate,  until  at 

ythe  fifth  week  they  are  actually  shorter  than  in  the  non- 
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pregnant  organ  ;  in  breadth  they  increase  daring  the  first  fe*- 
hours  by  retraction,  and  then  steadily  diminish  until  at  the 
fifth  week  they  are  only  a  trifle  broader  than  before  pregnancy. 
Fatly  degeneration  has  also  been  described  in  the  muscle 
fibres  by  numerous  observers.  Hehue  has  described  in  the 
rabbit's  uterus  a  process  of  degeneration  which  be  believes 
to  be  due  to  peptonisation  of  the  protoplasm  of  the  muscle 
celts  ;  and  associated  with  it  he  found  multinucleated  Plas- 
modia (phagocytes)  among  the  degenerating  fibres,  engaged, 
as  he  believed,  in  absorbing  tbem.  Destruction  of  muscle  by 
phagocytosis  has  never  been  demonstrated  in  the  human 
uterus,  and  it  is  generally  held  that  fatty  degeneration  and 
peptonisation  are  the  processes  chiefly  concerned.  In  this 
connection  it  will  be  recollected  that  peptones  are  present  in 
the  urine  of  puerperal  women. 

The  Uterine  Mucosa.  — A  considerable  portion  of  the 
cavernous  layer  of  the  decidua  remains  attached  to  the  uterine 
wall ;  at  the  placental  site  it  forms  a  continuous  covering. 
elsewhere  bare  patches  of  the  muscular  wall  may  be  seen. 
The  membrane  is  furrowed  and  folded  by  the  retraction 
of  the  subjacent  muscle,  and  soon  becomes  covered  vith  a 
layer  of  fibrin.  In  seven  to  eight  weeks  the  mucous  mem- 
brane is  entirely  re-formed  by  proliferation  of  the  remaining 
epithelial  and  connective- tissue  elements.  When  the  puer- 
peral uterus  of  the  first  week  is  laid  open,  the  placental  sit« 
may  be  readily  distinguished,  as  its  surface  is  slightly  elevated 
and  irregular,  the  irregularities  being  chiefly  caused  by  the 
extensive  thrombotus  which  has  occurred  in  the  sub-placental 
sinuses  (fig.  ^^0).  Outside  the  placental  site  the  wall  is 
smooth  and  uniform. 

The  Lochiat  Discharge. —This  js  the  dificharge  which 
escapes  from  the  genital  canal  daring  the  first  two  to  three 
weeks  of  the  puerperiom.  For  the  first  twenty-four  hours  it 
cousials  of  blood,  mostly  fluid,  but  frequently  containing  small 
clots  ;  it  then  becomes  thinner,  though  still  of  the  eoloorof  re- 
cent blood.  About  the  third  or  fourth  day  it  becomes  brownish ; 
bj  the  end  of  the  first  week  it  is  yellowish  or  greenish  ;  and 
then  gradually  loses  all  ooloor,  being  while  and  tnrbid  tmtil 
its  final  disapiieataoce.  Besides  red  blood  oelU  and  fibrin, 
it  cootaiiks  leucocytes,  decidual  debris,  vaginal  epithelium, 
maeos  oorpusclee,  and  in  the  later  stages  pas  cells.    Peptonee 
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choleBterin  crystaJs  have  also  been  found  in  it.     Accord- 

ng  to  Giles,  the  amount  of  the  lochia  is  greater  than  normal 

ter  hemorrhage  during  labour  and  iB  habitually  greater  in 

■omen  of  dark  complexion  than  in  blondee,  and  in  those  wbo 

e  freely  during  menstruation  than  in  those  whose  menstrual 

s  is  scanty.     It  is  a  common  observation  that  when  the 

hterine  cavity  has  been  douched  after  labour  the  amoimt  of 

)chial  discharge  is  always  less  than  normal. 

Throughout  a  normal  afebrile  puerperium,  in  the  uterus 
the  lochia  are  alkaline  in  reaction,  sterile,  and  usually  have  a 
faint  sickly  odour  ;  in  the  vagina  they  become  acid,  and  after 
the  first  few  days  usually  contain  numerous  non- pathogenic 
bacteria.  In  a  few  instances  bacteriologists  have  found  such 
pathogenic  bacteria  as  the  gonococcus  and  staphylococci  in 
both  the  vaginal  and  uterine  lochia  in  a  clinically  normal 
afebrile  puerperium.  Under  morbid  conditions  the  lochia 
may  be  suddenly  suppressed,  or  may  become  fetid  from  infec- 
tion, or  may  be  altered  by  fresh  hemorrhage.  When  involu- 
tion is  delayed,  they  may  persist  longer  than  usual,  although 
not  abnormal  in  characters.  The  source  of  the  lochial  dis- 
charge is  mainly  the  uterine  cavity,  but  cervical,  vaginal,  and 
vulval  lacerations  also  contribute  to  it  to  some  extent. 

A/ier-pains.^^ln  multipara  the  normal  puerperium  is 
usually  accompanied  for  the  first  one  or  two  days  by  painful 
contractions  of  the  uterus,  which  are  known  as  after-paina. 
They  are  probably  excited  by  the  presence  of  some  foreign 
body,  such  as  a  blood-clot  or  a  piece  of  membrane  or  placenta. 
From  imperfect  retraction  blood-clot  may  form  in  the  uterine 
cavity  even  after  it  has  been  completely  emptied  at  the  end 
of  the  third  stage  ;  this  is  much  more  likely  to  occur  with  a 
multipara  than  with  a  primipara,  for  retraction  is  usually 
adequate  in  primiparie.  But  when  the  uterus  is  not  empty, 
after-pains  may  be  met  with  in  a  primipara  just  as  in  a  multi- 
para. After-pains  should  be  treated  by  stimulating  the  uterus 
to  expel  the  foreign  body.  This  may  be  done  by  giving  ^.  of 
liquid  extract  of  ergot  every  four  hours,  by  massaging  the 
uterus  per  abdomen,  and  by  a  hot  vaginal  douche  (115"- 
118"  F.)  of  boiled  water,  or  a  mild  antiseptic  such  as  lysol, 
.  to  Oij.     Sedatives  are  not  indicated. 

III.  Management  of  the  Puerperium. — There  are  three 
bbjects  to  be  kept  in  view  in  the  management  of  the  lying-in 
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woman:  (1)  to  mamtain  asepsis  in  the  genital  canal ;  (2)1 
enforce  a  eufficient  period  of  complete  rest ;  (3)  to  regulate 
the  function  of  lactation. 

(1)  Asepsis. — It  the  antiseptic  precautions  observed  during 
labour  have  been  successful,  the  genital  canal  will  be  sterile 
at  the  commencement  of  the  puerperium ;  and  the  principal 
care  of  doctor  and  nurse  is  to  prevent  infection  from  reaching 
it.  The  greatest  jKiBsible  care  must  accordingly  be  taken  of 
the  vulva.  The  lochial  discharge  should  be  received  upon 
sterilised  pads  of  absorbent  wool  or  gauze,  or  these  substances 
impregnated  with  an  antiseptic  such  as  corrosive  sublimate ; 
the  pads  should  be  removed  and  burned  as  soon  as  Ihej 
become  soiled.  During  the  first  three  or  four  days  the  vulva 
should  lie  frequently  swabbed  with  a  solution  of  lysol  (,^j.  to 
Oj.).  After  urination  or  defecation  this  solution  should  be 
again  used.  It  is  essential  that  the  nurse's  hands  and  all  the 
appliances  used,  such  as  catheters  and  vaginal  nozzlas, 
should  be  as  carefully  sterilised  during  the  puerperium  as 
during  labour. 

Vaginal  douching  is  mmecessary  when  the  paerperium 
runs  a  normal  course.  The  aim  of  management  should  be  to 
preserve  the  genital  tract  from  eontamiiiatioD,  and  so  tnaintain 
its  naturally  sterile  condition,  rather  than  to  etMlearour  to 
deBbtoy  organiams  which  may  bare  gained  access  to  it.  No 
amoont  of  vaginal  douching  can  compensate,  for  mat^moftt  lor 
careless  treatment  ol  the  volva.  Vaginal  dooching,  in  addi- 
tion to  being  imneceesary.  may  become  poeitJTely  dangeroos, 
vbm  earned  out  carelessly  or  by  untrained  pefsma,  by  intro- 
doeing  into  the  vagina  organisms  which  woold  not  otfaenriae 
obtain  access  to  it.  Bootine  vaginal  doodling  has  aseordiiigly 
bon  almost  muTcreally  ahaadooed.  Yet  there  is  little  doabt 
that  the  BBechanieal  dearing  of  the  va^na  by  the  dooeba  is 
eonforting  to  the  patient,  and  prereola  etagnatatm  of  the 
lodiia  in  the  vaginal  tonuoee— a  eoodUion  v«ty  apt  to  oecnr 
vhile  the  patnot  rontinaoosly  maintaiiiB  tlM  teenmbnl 
position.  These  adnntages  are,  hovercr.  not  of  raSeieat 
aqporta&ee  to  oMmk 
ol  the  kiehia.  indiaaked  hy 
indication  far  the  doocbe  in  an  aMnk  pnwTMriiim,  and  ■ 
nhitxai  ^  1  in  4.000  «<  bntiodide  or  perghlorids  of  i 
is  the  best  eolatioB  i 
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[ot  antiseptic  or  sterile  donching  may  also  be  required  for 
_         control   of    puerperal   hsemorrhage  or    to   promote   the 
expulsion  of  blood-clot  or  membrane  retained  in  the  uterus. 

Other  antiseptics  which  may  be  employed  for  vaginal 
douching  are  lysol  .-j.  to  Oj.,  izal  or  cyllin  ,-j.  to  Oj.,  or 
""  ubolic  acid  1  iu  60.  A  solution  of  iodine  (;j,  of  tinct,  iodi 
}  Oj.  of  watfir)  may  also  be  used,  and  is  frequently  employed 
B  an  intra-uterine  douche,  on  account  of  its  non-poisonous 
lature.  When  douching  the  uterus  in  the  early  puerperium 
Kte  same  solutions  may  be  employed  in  one-half  the  strength 
^Sfied  for  the  vagina.  Although  these  solutions  are  useful  for 
douching,  in  sterilising  the  skin  mercurial  solutions  are  much 
more  efficient  than  any  others.  It  must  be  remembered  that 
by  the  indiscriminate  use  of  mercurial  douches  acute  mer- 
irial  poisoning  may  be  set  up,  and  some  such  cases  have 
roved  fatal.  The  symptoms  of  mercurial  poisoning  from 
Eabsorption  are  the  same  as  those  produced  when  the  poison 
is  taken  by  the  mouth — viz.  vomiting,  diarrhnaa,  saliva- 
tion, acute  gingivitis ;  sometimes  in  fatal  cases  patches  of 
sloughing  in  the  mucous  membrane  of  the  colon  have  been 
found. 

When  a  perineal  laceration  has  been  sutured  the  wound 
^should  be  kept  freely  dusted  with  powdered  boric  acid,  and 
^fakripa  of  bi-cyanide  gauze  laid  in  contact  with  it  on  each  side 
^ftt  the  sutures. 

H  A  well -ventilated  room  free  from  risk  of  contamination 
from  faulty  drain-pipes,  and  clean  fresh  bed-linen  and  bed- 
garments,  are  valuable  aids  to  the  maintenance  of  asepsis  ; 
_jet  in  the  homes  of  the  poor,  where  these  desiderata  cannot  be 
ibtained,  the  local  precautions  indicated  will  succeed,  in  all 
nt  a  few  cases,  in  preventing  infection. 

I  Best. — Rest  in  bed,  but  not  necessarily  in  the  horizontal 
nition,  should  be  maintained  until  the  uterus  has  sunk  below 
ttt6  symphysis  pubis  and  the  locbial  discharge  has  become 
•colourless.  When  ordinary  avocations  are  resumed  with  the 
uterus  as  large  as  it  is  on  the  tenth  day  of  the  puerperium,  it 
is  clear  that  there  must  be  some  liability  to  prolapse,  retro- 
version, and  sub-involution.  The  poor  habitually  neglect  this 
precaution,  but  there  ia  little  doubt  that  they  suffer  in  con- 
sequence. After  the  first  forty-eight  hours  the  patient  may  be 
■  propped  up  with  pillows  or  a  bed-rest,  and  this  position  is  of 
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advantage  m  promoting  the  escape  of  the  lochia.  Ligl 
iiouriehing  food,  both  solid  and  fluid,  may  be  given  freely 
during  the  first  two  days  ;  an  aperient  should  be  administered 
<jn  the  evening  of  the  second  day,  and  after  this  ordinary  food 
may  be  taken.  The  condition  of  the  bladder  must  be  carefully 
watched  during  the  first  two  days  ;  if  retention  occurs  resort 
should  not  be  had  to  the  catheter  until  all  means  of  procuring 
spontaneous  evacuation  have  been  tried.  The  strictest  anti- 
septic precautions  are  required  for  this  simple  procedure. 
Occasionally  the  bladder  is  imperfectly  evacuated  by  the 
natural  efforts  and  becomes  gradually  over-distended,  causing 
great  discomfort.  This  condition  will  readily  be  recognised 
by  careful  abdominal  esamination.  Emotion  and  escitement 
may  produce  alarming  rises  of  temperature  in  lying-in 
women ;  therefore,  in  private  practice,  patients  should  be 
practically  isolated  for  the  first  few  days.  Bleep  almost 
always  comes  naturally  to  a  lying-in  woman,  but  hj-pnotic 
drugs  should  he  given  without  hesitation  if  sleep  is  ab&ent 
or  insufficient,  for  sleeplessness  may  be  a  prelude  to  serious 
intal  complications. 
(3)  The  Process  o/  Lactation. — By  lactation  is  meant  the 
establishment  of  functional  activity  in  the  mammary  glands. 
Certain  signs  of  activity,  which  have  been  already  describe"!, 
are  present  in  the  breasts  during  the  greater  part  of  the 
period  of  pregnancy.  For  forty-eight  hours  after  delivery  no 
further  change  takes  place ;  during  the  third  day  the  breasts 
undergo  rapid  enlargement,  becoming  tense,  nodular,  and 
often  very  tender  to  the  touch,  the  skin  being  tense  ftod 
glistening.  They  are  then  full  of  thick  yellow  eecretkn 
which  can  readily  be  expressed,  or  may  escape  spontuieooslj 
from  the  nipple.  During  the  first  week  the  secretion  is  known 
OS  colostrum.  Considerable  local  pain  and  general  discomfort 
usually  atteuid  the  '  coming  of  the  milk,'  and  a  rise  of  om 
or  two  degrees  of  temperature  may  occur  for  a  bw  boon. 
Suckling  speedily  relieves  the  over-distensioii  of  the  0aniB, 
and  in  one  or  two  days  all  symptoms  of  discombvt  itimjuiwr 
although  active  secretion  will  continue  for  many  mootfaa. 
After  fiuckting  for  two  or  three  days  the  seecetioo  baaiei 
thinner  and  less  yellow.  The  mammarv  ■•""****'*'  is  estab- 
Uahed  somewhat  eooner  in  a  mnltipua  than  in  a  primipui, 
and  the  initial  disteoaion  ia  less  severe. 


COLOSTRUM 

Colostrum  possesses  certain  special  features  which  are 
sometimes  of  forensic  importance  as  evidence  of  recent 
delivery.  Its  naked-eye  appearances  have  been  indit;ated  ; 
under  the  microscope  it  is  seen  to  contain,  besides  the  poly- 
morphous fat-globules  cbaracteristic  of  milk,  certain  special 
elements  which  have  been  named  colostrum  corpuscles.  These 
are  leucocytes  containing  large  droplets  of  fat.  Epithelial  cells 
in  a  more  or  less  advanced  state  of  fatty  degeneration,  which 
have  been  detached  from  the  walls  of  the  glandular  acini,  are 
also  seen  (fig.  *219).     They  disappear  after  the  first  few  days 
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of  suckling.  The  anatomy  of  the  function  of  lactation  is  fully 
described  in  test-books  of  physiology,  and  need  not  be  referred 
to  here.  The  immediate  cause  of  the  sudden  onset  of 
mammary  activity  on  the  third  day  of  the  pnerperium  is 
quite  unknown,  although  much  speculation  upon  it  has  been 
indulged  in.  It  may  conceivably  be  due  (1)  to  nervous 
impulses  received  from  the  uterus  or  ovaries ;    (2)  to  the 

E^^esence  of  some  bio-cliemical  substance  in  the  blood,  the 
set  of  which  is  to  stimulate  the  mammary  glands. 
The  composition  of  human   milk  will    be  referred  to  in 
onection  with  Infant  Feeding  (p.  449). 
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The  child  cannot  be  fed  regularly  from  the  breast  ontil 
the  secretion  becomes  fully  established  about  the  third  day. 
During  the  first  two  days  it  may  be  allowed  to  draw  what  it 
can  from  the  breasts  occasionally;  probably  more  food  will 
not  be  required  than  it  can  thus  obtain,  but  if  hunger  is 
indicated  by  restlessness  and  crying,  small  quantities  of  diluted 
cow's  milk  maybe  given  in  addition  (see  Infant  Feeding).  It 
is  necessary  to  prepare  the  nipple  carefully  for  the  process  of 
suckling  during  the  last  few  weeks  of  pregnancy,  especially 
in  the  case  of  a  primigravida.  The  skin  of  the  nipples  and 
areolsB  should  be  cleansed  once  or  twice  daily,  bathed  with 
boric  acid  lotion  1-40,  and  finally  swabbed  or  painted  with 
alcohol — eau  de  Cologne  being  an  agreeable  form  in  which  to 
use  it.  The  skin  is  thus  disinfected  and  hardened.  If  the 
nipples  are  depressed  a  breast-pump  must  be  used  to  draw 
them  out,  and  with  the  additional  help  of  frequent  gentle 
manipulation,  exciting  the  reflex  erection  of  the  nipple  by  its 
muscles,  the  depression  can  usually  be  overcome. 

After  the  third  day  the  infant  should  be  fed  from  the 
breast  at  regular  intervals  of  two  hours  during  the  day  and 
three  or  four  hours  during  the  night.  In  giving  -the  breast, 
great  care  should  be  taken  to  adjust  the  mother's  position  so 
that  the  child  can  reach  the  nipple  comfortably  without  having 
to  turn  or  stretch  its  neck  in  the  attempt.  Difliculty  in  getting 
the  child  to  take  the  breast  is  often  due  to  neglect  of  this 
simple  precaution.  In  ten  to  fifteen  minutes  enough  will 
usually  have  been  obtained  to  satisfy  the  child,  and  it  will 
then  fall  asleep  or  cease  to  suck.  After  each  feed  the  mouth 
should  be  cleansed  with  a  piece  of  cotton  wool  dipped  in  boric 
lotion  ;  this  is  required  because  a  little  milk  accumulates  in 
the  cheeks,  where  it  will  ferment  if  allowed  to  remain  and  give 
rise  to  digestive  disturbances  or  thrush.  The  nipples  must 
also  be  cleansed  with  boric  lotion  and  carefully  dried  every 
time  the  child  has  been  fed.  A  piece  of  clean  lint,  or  prefer- 
ably a  small  pad  of  sterilised  cotton,  should  be  kept  applied 
to  the  nipple,  and  the  breasts  lightly  supports  by  a  binder. 
In  this  way  the  nipples  can  be  absolutely  protected  from 
infection,  and  the  occurrence  of  mastitis  prevented. 

Cracked  or  Sore  Nipples.— 'PrimipGkTSd  frequently  suffer 
from  the  formation  of  fissures  of  the  nipple  at  the  commence- 
ment of  the  procetttt  oi  ^ucklin^.    They  may  occur  either  at 
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jhe  apes  or  the  base,  and  in  tlie  tatter  position  are  Bometimes 
fverlooked.  They  probably  begin  as  alight  abraaiona  caused 
the  guniB  of  the  child,  or  by  the  vigorous  use  of  its 
niccinator  muBcIes.  If  the  secretion  iB  scanty,  or  if  the 
''child  is  allowed  to  take  the  breast  before  any  secretion  can 
be  obtained,  unusually  vigorous  suction  will  be  made,  and 
abrasions  may  thus  be  formed  upon  the  nipple.  These  abra- 
sions, becoming  infected,  give  rise  to  fissures.  They  render 
the  process  of  suckling  extremely  painful,  and  may  lead,  if 
neglected,  to  the  formation  of  a  mammary  abscess.     If  at  all 

ideep  they  bleed  during  suckling,  and  the  blood,  being  swallowed 
klong  with  the  mUk  by  the  child,  may  later  on  lie  rejected  so 
Ss  to  create  the  impression  that  the  child  is  suffei'ing  from 
jhsmatemesis. 
Except  in  severe  eases,  cracked  nipples  can  be  successfully 
Seated  as   follows  :  a  glass  nipple-shield  must  be  used  for 
Buckling  80  as  to  protect  the  nipple  from  the  child's  mouth  ; 
in  addition  to  the  usual  cleansing,  the  nipple  should  be  painted 
with  a  mild  antiseptic  such  as  boroglyceride,  glycerine  and 
I  carbolic  acid  1-20,  or  dilute  sulphurous  acid  ;  finally  it  should 
B  covered  with  wet  boric  lint.     When  the  fissures  are  severe, 
uuckling  from  the  affected  breast  should  be  stopped  for  twenty- 
tour  hours,  the  nipple  thoroughly  disinfected,  touched  with 
litrate  of  silver,  covered  with  dry  boric-acid  powder,  and  the 
nrhole    breast    tightly    bandaged    to    arrest    the    secretion. 
unaffected   breast   will   probably  suffice   for  the  child's 
(needs  for  this  period  ;  if  not,  the  bottle  may  be  given  as  well 
Hseo  p.  45-2).     In  intractable  cases  suekUng  may  have  to  be 
igiven  up  altogether. 

Puerperal  Infection 

Under  the  term  '  puerperal  infection'  is  included  a  series 
Wtd  febrile  disorders  of  the  lying-in  period  due  to  the  active 
development  of  certain  pathogenic  bacteria,  which  enter  the 
body  through  wounds  of  the  genital  tract ;  in  the  great 
majority  of  cases  these  organisms  are  introduced  from  without, 
but  in  a  few  instances  they  may  have  been  larking  in  the 
genital  tract  at  the  time  of  labour.  It  must  be  borne  in  mind 
that  puerperal  infection  may  occur  after  abortion  as  well  &b 
Lifter  labour. 


406 


THE   PUERPERFUM 


All  controversy  as  to  the  nature  of  '  puerperal  fever,' 
'  child-bed  fever,'  or  '  milk  fever,'  has  long  since  been  set  at 
rest,  and  we  now  know  it  to  be  due  to  sepais  or  woand- 
infection.  To  a  Scotch  physician.  Dr.  Robert  Gordon,  of 
Aberdeen,  belongs  the  credit  of  first  publicly  declaring  his 
belief  that  puerperal  fever  was  infectious  and  could  be  carried 
from  patient  to  patient  by  the  doctor  or  the  nurse  (1795). 
About  1840  to  1848  Oliver  WendeU  Holmes  in  the  United 
States,  and  Semmelweiss  in  Vienna,  independently  recognised 
that  puerperal  fever  could  also  be  set  up  by  infection  carried 
from  the  dead-house.  To  Semmelweiss  has  been  now  adjudged 
the  chief  credit  of  this  important  discovery ;  bnt  his  work  was 
to  a  great  extent  neglected  for  thirty  years,  when  the  dis- 
coveries of  Lister  placed  the  matter  upon  a  Bcienlitic  basis  by 
showing  that  bacteria  were  the  agents  by  which  surgical  infec- 
tion was  produced  and  propagated.  Doleris,  working  with 
Pasteur,  first  showed  in  1880  that  streptococci  could  be  found 
in  the  uterus  in  cases  of  '  puerperal  fever,'  thus  definitely 
bringing  the  disease  into  the  class  of '  wound-infections,'  and 
demonstrating  its  close  relation  to  suppurative  processes. 
Experience  has  shown  that  infection  from  these  sources  is 
even  more  serious  than  infection  from  the  dead-house. 

The  work  of  all  these  observers  has  resulted  in  the  practical 
disappearance  of  puerperal  infection  from  lyiag-in  hospitals, 
and  has  undoubtedly  been  the  means  of  saving  the  lives  of 
innumerable  lying-in  women.  In  the  time  of  Semmelweiss 
outbreaks  of  puerperal  infection  occurred  from  time  to  time 
in  maternity  hoEpitals,  sometimes  attended  by  the  appalling 
mortality  of  60  to  75  per  cent. ;  and  seldom  did  the  mortality 
from  puerperal  fever  in  these  institutions  fall  below  10  per  cent. 
At  the  present  time  the  mortality  from  puerperal  fever  in  such 
hospitals  is  about  1  to  2  per  1 ,000,  and  epidemics  are  unknown. 
No  more  striking  instance  than  this  exists  of  the  ralae  of 
Lister's  principles.  But  puerperal  infection  still  occurs, 
although  not  in  epidemic  form,  and  the  returns  of  the 
Registrar-General  show  that  between  1893  and  1908  tbe 
nnmber  of  deaths  from  this  cause  in  England  and  Wsl«i 
averaged  nearly  2,000  per  annum.  Boxall  baa  shown  tbat 
during  this  period  of  ten  years  there  has  been  no  geoen] 
improvement  in  the  mortality  from  puerperal  tnfecUoo, 
•llhoogh  it  mnst  be  assumed  that  tbe  medical  ] 
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now  become  thoroughly  convinced  of  the  importance  of  the 

rontine  application  of  antiseptic  principles  to  obstetric  work. 

,  Causation. — There  are  three  factors  to  be  considered 

lin  the  causation  of  puerperal  infection :    (I.)    The  bacteriJi. 

p(II.)  The  channels  of  infection.     (III.)  The  powers  of  resist- 

|ance  of  the  infected  tissues. 

I.  The  Bacteria. — Since  puerperal  infection  gives  rise  to 

whole   gi'oup   of   disorders,    it   is   not  surprising   to   find 

variety   of    different   micro-organisms    concerned    in    its 

I  causation.      These  may  be  conveniently  divided  into  three 

jroupB :  (a)  naprophytic  organisms  ;  (b)  pyogenic  organisms  ; 

(c)  certain  specific  organisms, 

(a)  Saprophytic  organismx  are  bactperia  which  grow  and 
FlQUltiply  in  dead  tissaes,  causing  the  phenomena  of  putre- 
faction ;  they  do  not  invade  the  body  generally,  and  they 
tend  to  disappear  spontaneously  when  the  pabulum  upon 
which  they  flourish  is  exhausted;  the  general  effects  which 
they  produce  are  due  to  the  absorption  into  the  circulation  of 
the  noxious  products  of  their  growth  and  development  —  the 
toxins.      These    organisms   are    mostly    bacilli,    but    their 

Lvarieties  are  very  numerous  and  do  not  require  full  mention. 
I^Tbe  following  species  have  been  found  in  cases  of  puerperal 
'  if ection : 

(1)  Bacillus  proteus  vulgaris. 

<2)  Bacillus  septicus. 

(S)  Bacillus  aerogenes  capsulatus. 

tey  are  the  chief  agents  in   the  production  of  the  clinical 
Condition  to  be  described  later  on  as  saprmmia. 

(b)  Pyogenic  Organisms. — These  are  the  common  organ- 
ms  which  produce  suppuration   and  sepsis;  those  which 

tBve  been  found  in  connection  with  puerperal  infection  are : 

(1)  Staphylococcus  pyogenes  aureus. 

(2)  Staphylococcus  pyogenes  albus. 

(3)  Streptococcus  pyogenes. 

These  organisms,  no  matter  what  may  be  the  part  of  the 

)dy  first  attacked  by  them,  tend  to  spread  by  the  lymphatics 

nd  blood-vessels  so  as  to  cause  general  aeptica'mia.     They 

the   organisms   which    are    most    to  be    feared    by    the 

Epbstetrician,   for  their  distribution    in   crowded    centres  of 
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population  is  almost  universal,  in  dast,  in  soiled  cdothing, 
and  even  in  the  atmosphere.  The  dischargee  from  a  case 
of  puerperal  fever  usually  contain  these  organisms  in  a 
state  of  virulence.  Every  focus  of  suppuration  forms  a  centre 
of  distribution  from  which  they  may  be  spread  broadcast  in 
countless  numbers,  and  thus  become  the  cause  of  fresh  vound- 
infection.  It  is  obvious  that  the  presence  of  suppurating 
I  sores  upon  the  hands  or  arms  of  the  medical  attendant  or 
nurse,  or  even  upon  the  body  of  the  patient,  must  involve  the 
most  serious  rist  of  infection  by  direct  contact.  And  further, 
the  transmission  to  a  lying-in  woman  of  organisms  from  other 
patients  suffering  from  these  conditions  can  only  be  avoided 
by  the  most  scrupuloua  surgical  cleAuliness. 

(e)  Specific  Organisms. — The  following  specific  organisms 
have  been  found  in  cases  of  puerperal  infection ; 

(1)  Diplococcus  gonorrhoeie. 

(2)  Bacillus  coli  communis. 

(3)  Bacillus  diphtheriie  (Klebs-Loffler). 

(4)  Pneumococcus. 

(5)  Bacillus  tetani. 

(6)  Bacillus  typhosus. 

The  actual  relation  of  these  organisms  to  the  causation  of 
puerperal  infection  is  a  matter  of  some  uncertainty.  There 
is  reason  to  believe  that  the  two  first  named  may  in  certain 
cases  be  the  sole,  or  at  any  rate  the  principal,  cause  of  infec- 
tion. The  three  last  named  probably  occur  only  in  association 
with  the  pyogenic  cocci,  although  this  is  denied  by  some 
authorities.  The  gonococcua  produces  as  a  rule  only  local 
pelvic  inflammation ;  both  the  pneumococcus  and  the  bacillns 
coli  may  produce  virulent  forms  of  peritonitis  or  general  septic- 
eemia.  The  Elebs-L<^ifller  bacillus  produces  in  the  genital 
tract  the  same  species  of  false  membrane  which  characterises 
throat- infection  by  the  same  organism.  Puerperal  tetanus 
occurs,  but  is  an  extremely  rare  condition. 

Mixed  Infection.  — \i  is  exceptional  to  find  that  puer- 
peral infection  is  due  to  a  single  species  of  organism ;  and 
further,  in  a  large  number  of  cases  it  cannot  even  bo  said 
that  the  organisms  concerned  belong  to  a  single  memlier 
of  the  three  groups  just  described.  Saprophytes  may  be 
found  in  company  with  pyogenic  cocci,  and  the  latter  with 
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I  eertain  of  the  specific  organismg ;  or  members  of  all  three 
I  groups  tuny  be  aBsociated  in  a  single  case.  This  fact,  as  we 
I  Bhall  Bee,  eserts  an  important  inflaoQce  upon  the  clinical 
features  and  treatment  of  cases  of  puerperal  infection.  It 
'  is  believed  that  the  moat  virulent  cases  are  those  due  to 
mixed  iufection.  It  also  appears  that  the  pyogenic  cocci  may 
Bometimes  assume  a  saprophytic  role,  remaining  confined  to 
the  uterine  cavity,  and  producing  symptoms  of  saprajmta  alone. 
Autogenetic  and  Heterogenetic  Infectiun. — ^In  almost 
every  case  of  puerperal  infection,  the  organisms  are  introduced 
into  the  genital  tract  from  without  [heterogenetic  infection) 
by  Burgically  unclean  fingers,  inetruments,  diapers,  or  other 
matters  applied  to  or  introduced  within  the  vulva.  It  must 
not  be  forgotten  that  the  vulva  itself,  like  all  other  areas  of 
ekin,  may  be  septic,  and  that  hands  or  inRtruments,  after 
being  carefully  sterilised,  may  become  re-infected  in  passing 
through  it.  The  risk  of  hetero- infection  will  be  greatly 
increased  by  the  presence  of  local  sores,  such  as  fistula  in 
ano,  vulval  furuncles  &c.,  or  of  sores  upon  the  hands  of  the 
medical  attendant  or  nurse,  or  by  contact  with  other  sources  of 
infection,  or  by  insanitary  personal  or  general  surroundings. 
£ut  of  all  modes  of  infection,  the  one  most  to  be  feared  is  the 
carriage  of  organisms  from  one  ease  of  puerperal  infection  to 
another.  Puerperal  infection  by  the  bacillus  coli  is  in  all 
probability  heterogenetic,  not  autogenetic — i.e.  the  organisms 
are  derived  from  external  sources,  not  from  the  intestinal 

J  tract  of  the  patient.  So  far  as  we  know,  this  bacillus  only 
becomes  virulent  to  its  host  in  certain  morbid  conditions 
(injury  or  disease)  of  the  bowel.  But  it  occurs  widely  dis- 
tributed in  dust,  especially  road  dust,  and  may  therefore  be 
introduced  into  the  genital  canal  as  the  result  of  imperfect 
surgical  cleanliness.  Sewer  gas  was  at  one  time  regarded 
as  a  potent  cause  of  puerperal  infection ;  this  was  probably 
an  error,  for  sewer  gas  contains,  as  a  rule,  no  organisms,  and 

I  the  effects  it  produces  upon  the  lying-in  woman  are  those  of 
sewer-gas  poisoning,  not  wound-infection. 
By  autogenetic  infection  is  meant  infection  of  the  genital 
tract  by  organisms  existing  in  or  near  it  before  labour.  The 
possibilities  of  auto-infection  are,  however,  strictly  limited, 
Bnd  this  variety  should  never  be  diagnosed  in  a  particular 
case  without  the  clearest  demonstration.     It  cannot  be  said 
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that  anything  like  satisfactory  evidence  of  auto-infection  has 
ever  been  furnished  in  the  case  of  any  organism  except  the 
ponoooecus.  Puerperal  infection  may,  however,  he  caased  by 
gonococci  which,  during  pregnancy,  have  been  lurking  in  eome 
part  of  the  vagina  or  cervix,  or  even  in  the  decidua  or  the 
Fallopian  tube.  The  possibility  of  this  organism  remaining 
latent  for  a  considerable  time,  and  then  assaming  well-marked 
activity  on  being  transferred  to  a  new  location,  is  well  known, 
and  doubtless  accounts  for  its  occasionally  causing  serious 
results  in  lying-in  women.  In  this  way  acute  ascending  gonor- 
rhoeal  inflammation  may  arise,  involving  not  ordy  the  uterine 
cavity,  but  also  the  ovaries,  tubes,  and  peritoneum.  Again,  when 
such  local  conditions  are  present  as  carcinoma  of  the  cer\-ix, 
appendicitis,  or  a  chronic  pelvic  abscess,  acute  infection  of 
the  genital  tract  from  these  sources  may  also  occur  spontane- 
ously. But  when  puerperal  sepsis  accompanies  acnte  specific 
fevers  such  as  ^arlatina,  typhoid,  or  diphtheria,  it  is  much 
more  probable  that  the  infection  has  been  carried  from  with- 
out than  that  it  has  reached  the  genital  canal  through  the 
circulation,  although  it  cannot  be  dented  that  this  is  theoreti- 
cally possible.  Unless  there  is  pre-existing  or  ooncarrent 
infective  disease  in  or  near  the  genital  tract,  autogenetic 
infection  probably  does  not  occur. 

II.  Tbe  Cbannels  of  Infectioo.— (a>  Lochia. — It  has 
been  already  stated  that,  while  in  the  normal  poerperiom  the 
aterine  cavity  is  usually  sterile,  the  T^na  contains  a  variety 
otorgamsms,non-patho!gpnic  in  character.  The  normal  defence 
against  infection  offered  by  the  be&lthy  vaginal  secretion  with 
its  specific  bacillus  is  loet.  and  the  alkaline  lochia,  rich  in 
allNUiiiiioas  material,  provide  an  excellent  cultore-medioin  lor 
any  urganisms  which  may  obtain  access  to  them.  The  eoa- 
dttioo  of  the  genital  tract  is.  accordin^y,  saeh  a£  lo  ofler 
special  facilities  for  bacterial  infection. 

ih\  Dead  Tunr«. — A  certain  amomit  of  dead  tiHDe  it 
always  preeent  in  the  poerperat  ateras — riz.  fibrin,  blooi- 
ctot,  attd  possibly  a  thin  lajer  ol  deodna  wUdi  andecgoM 
necrosia  and  is  cast  <^.  This  maj  be  iiiinitaiiiisilwl  tj 
bagvMDls  ol  placental  tiasOB  or  duxionie  msBlKaae  ^aUdA 
TMMiii  attaebad  lo  tbe  alcran  «mlL  Tliaa  the  "ff^liiwirf 
nfoisitehir  the  growth  of  s^aophjlie  orpinifs  ahwya  aaak 
in  gnatar  or  lees  dep«s  in  tfaa  ataroB.    Ind 
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tmental  labour,  areas  of  sloughing  from  prolonged  or  excessive 
■compression  may  occur.  But  it  must  be  remembered  that 
Bdead  tissue  will  not  decompose  unless  bacteria  are  allowed  to 
I  obtain  access  to  it ;  so  that  the  presence  of  dead  tissue  in  the 
s  will  not  cause  puerperal  infection  it  the  aseptic  manage* 
ment  of  the  lying-in  period  is  successful. 

(c)  Wounds. — After  every  normal  labour  the  continuity  of 
the  surface  of  the  genital  tract  is  broken  by  separation  of  the 
placenta,  and  by  the  more  or  less  considerable  lacerations 
which  usually  occur  in  the  cervix  or  near  the  vulva ;  the 
latter  are  more  severe  and  of  more  frequent  occurrence  in 
primiparse  than  in  multiparse.  Through  these  wounds  toxins 
may  be  absorbed  into  the  ch-culation,  or  pyogenic  organisms, 
if  present,  may  invade  the  tissues  of  the  body  generally.  In 
the  case  ot  wounds  of  the  cervix  and  vaginal  roof  organisms 
will  find  in  the  lymphatic  channels  a  ready  way  of  access 
to  the  cellular  tissue  of  the  broad  ligament,  and  may  thus 
give  rise  to  pelvic  cellulitis.  It  is  probable,  from  what  is 
known  of  the  pathological  anatomy  of  puerperal  sepsis,  that 
generalised  infection  usually  occurs  by  extension  from  an 
L  infected  uterus,  and  not  by  absorption  from  wounds  of  the 
I  servix  or  vagina.  Bacteriological  evidence  has,  however,  been 
I  adduced  by  Foulerton  and  Bonney  which  appears  to  indicate 
that  mild  cases  of  puerperal  fever  may  be  due  to  infection 
through  lacerations  of  the  lower  part  of  the  genital  tract,  the 
uterus  remaining  uninfected  and  its  contents  sterile. 

ni.  The  Powers  of  Resistance. — The  effects  produced  by 

I  bacterial  infection  depend  partly  upon  the  number  and  degi-ee 

|[of  virulence  of  the  organisms,  and  partly  upon  the  resistance 

I  by  the  tissues  to  their  development.     The  general  re- 

I  BiBtances  are  reduced  by  anything  which  exhausts  or  debilitates 

Ithe  patient,  such  as  previous  ill  health,  prolonged  or  difficult 

J  labour,    htemorrhage   during    or   after   labour,    albuminuria, 

Jpre-existing  pelvic  inflammation.  Arc,     Under  such  conditions 

I  the  normal  means  of  defence  against  bacterial  invasion  are 

inhibited  or  impeded,  and  no  effective  opposition  can  then  be 

offered  by  the  tissues  to  the  attack  of  the  organisms.     The 

I  conditions  just  named  are  accordingly  often   spoken  of  as 
■predisposinif  causes  of  infection. 
B.  Patholog:ical  Anatomy  of  Puerperal  Infection.— Cases 
ct  extreme  virulence,  which  rapidly  reach  a  fatal  termination 
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in  from  two  to  three  days,  are  Bometimes  met  with,  in  which 
praeticftUy  no  morbid  changes  can  be  found  in  the  genital 

Smooth  uterine  wall 


tract.     These  cases  are  nsually  due  to  streptococcic  i 
the  organisms  directly  entering  the  blood  and  lymph  i 
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and  producing  practically  no  reaction  at  the  points  of  entry. 
Death  ia  due  to  an  overwhelmingly  rapid  formation  o(  toxins 
vithin  the  circulation.  In  the  great  majority  of  caBes  of 
puerperal  infection,  however,  well-marked  alterations  are  found 
in  the  genital  tract,  but  they  differ  greatly  in  their  nature  and 
distribution. 

(1)  The  Uterus. — The  general  condition  of  the  wall  of  the 
uterine  cavity  ia  variable.  In  pure  streptococcic  infection  it 
ia  believed  to  be  usually  smooth  and  uniform,  with  little 
e\'idence  of  superficial  necrosis.  Thus  in  fig.  220  the  greater 
part  of  the  wall  is  smooth,  but  the  placental  site  presents  the 
usual  elevateii  and  irregular  appearance  (see  p.  398).  In  raised 
infection,  on  the  other  hand,  it  is  shaggy  and  irregular  from 
the  presence  of  necrotic  tissue. 

The  condition  of  the  uterine  wall  has  been  carefully  studied 
by  Bumni.  He  has  described  inflammatory  changes  to  which 
he  has  applied  the  name  of  puerperal  endometritis,  and 
has  distinguished  two  varieties  of  this  condition. 

The  first  he  calls  putrid  puerperal  endometritis;  it  ia 
characterised  by  necrosis  of  the  superficial  layers  of  the 
uterine  wall,  involving  both  the  decidua  and  the  subjacent 
muscle.  To  the  naked  eye  this  area  of  necrosis  appears  as  a 
greyish  or  greenish  discoloured  layer,  varying  in  thickness  from 
a-quarter  to  half  an  inch.  There  is  always  a  fietid  odour,  some- 
times accompanied  by  the  production  of  hubbies  of  gas.  This 
variety  is  due,  according  to  Bumm,  to  infection  by  the  colon 
bacillus  or  by  saprophytic  organisms.  On  microscopic  exami- 
nation of  the  uterine  wall,  a  well-marked  zone  of  leucocytic 
infiltration  is  found  beneath  the  necrotic  layer;  this  zone 
appears  to  form  a  barrier  to  the  advance  of  the  infecting 
organisms,  for  none  are  found  either  in  it  or  in  the  tissues 
lying  beneath  it  (fig.  221).  Accordingly,  with  this  variety 
of  puerperal  endometritis,  symptoms  of  general  infection 
are   absent,    for    the    dissemination    of    the   organisms    is 


V  The  second  he  calls  septic  puerperal  endo-metrltls.  In  this 
I  variety  the  uterine  wall  may  suppm-ate,  or  a  false  membrane, 
'  greyish  in  colour,  may  form  upon  it ;  the  latter  is  some- 
times, though  erroneously,  named  diphtheritic  endometritis. 
There  is  no  foetor,  and  no  production  of  gas.  It  is  caused 
I  by  the  group  of  pyogenic  cocci,  of  which  the  streptococcus  is 
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the  most  formidable.  On  microacopic  examination  it  is  found 
that  the  zone  of  leucocytic  invasion,  although  present,  is  less 
extensive  than  in  the  first-named  variety,  and  nnmeroiu 
organisms  will  be  fomid  to  have  invaded  it—ue.  the  barrier 
to  dissemination  of  the  orgamsms  is  feeble.  In  some  case* 
the  leucocytic  zone  ia  not  continaous,  presenting  gaps  hen 
and  there,  through  which  the  organisms  can  be  seen  to  have 


C.  UuKOlU  *iat  Witb  TflKlf. 


made  their  way  freely  into  the  lymphatic  spaoee  and  blood- 
vessels of  the  subjacent  muscle.  In  this  way  the  freqaeney 
with  which  streptococcic  uterine  infection  is  accompanied  bj 
symptoms  of  general  septicsemia  con  be  anatomicsUy  ex- 
plained. Occasionally,  when  the  teucocytic  zone  is  complete, 
streptococcic  endometritis  may  produce  only  symptoma  of 
localised  uterine  infection  (saprsmia). 

In  cases  of  mixed  infection  atypical  appearancea  will  be 
presented  in  the  uterus.     Adherent  fragments  of  placenta 
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chorion  may  be  found  in  either  variety  of  puerperal 
idometritis. 
The  muscular  wall  of  the  uteras  also  ia  usually  more  or 
less  inflamed  (metritis)  in  both  forme  of  puerperal  endometritiB. 
In  rare  inetances  of  the  septic  variety,  smalt  interstitial 
sbscesses  may  form.  In  very  rare  instances  sloughing  of 
more  or  less  extensive  areas  of  the  muscular  wall  occurs — 
the  so-called  metritis  desiccans.  The  venous  chamiels  in 
the  general  uterine  wall  are  frequently  found  thrombosed  and 
inflamed  (phlebitis),  and  small  collections  of  pus  may  some- 
times be  found  in  the  thrombi.  The  general  muscular  tissue 
is  said  to  be  nnusnally  soft  and  friable,  and  specially  liable  to 
perforation  by  such  instruments  as  the  curette. 

The  serous  coat  may  escape  altogether,  or,  in  cases  of  great 

iverity,  patches,  or  a  complete  coating,  ot  lymph  may  form 

ipon  it :  in  such  cases  the  whole  of  the  pelvic  peritoneum, 

long   with    the    tubes    and   ovaries,   is   generally   inflamed 

\{perimetritis,  pelvic  peritonitis).     Infection  of  the  peritoneal 

t  may  be  brought  about  by  extension  from  the  infected 

nterine  cavity  through    the    lymphatics,    or    through    the 

advance  of  the  infection  by  direct  continuity  from  the  uterine 

cavity  to  the  mucous  membrane  of  the  Fallopian  tubes,  and 

through  the  abdominal  ostia  to  the  pelvic  peritoneum. 

(2)  The  Cervix,  Vagina,  and  Vulra, — Lacerations  ot 
50  parts  when  infected  assume  the  appearance  of  ulcers 
with  a  dirty  greyish  base,  produced  by  the  formation  of  a  false 
membrane  consisting  of  the  superficial  necrosed  tissues.  In 
eases  of  severe  perineal  laceration  which  have  become  infected, 
superficial  sloughing  may  occur  over  large  areas  of  the  injured 
tissues.  Sometimes  areas  of  sloughing  are  met  with  in  the 
anterior  vaginal  wall.  They  are  produced  by  prolonged  and 
severe  compression  of  the  part  between  the  fceta!  head  and  the 
tubes,  or  between  the  forceps  and  the  pubes  ;  they  are  accord- 
igly  most  often  met  with  after  a  long  and  difficult  second 
If  the  patient  survives,  such  sloughs  separate  dui-iug 
:e  first  seven  to  ten  days  of  the  puerperium,  and  usually  they 
luce  a  vesico-vaginal  fistula,  since  the  base  of  the  bladder 
is  necessarily  involved  in  the  compression. 

(8)  Pelvic  Cellular  Tissue. — Large  inflammatory  effusions 
{cellulitis)  may  be  met  with  in  one  or  both  broad  ligaments  ; 
or  they  may  be  so  extensive  as  to  involve  the  whole  of  the 
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pelvic  cellular  tissue,  and  spread  to  that  of  the  iliac  fossa 
and  anterior  abdominal  wall.  Such  an  effusion  between  the 
layers  of  the  broad  ligament  is  often  called  a  broad-ligament 
phlegmon.  The  cellular  tissue  usually  becomes  infected  by 
lymphatic  extension  from  wounds  of  the  cervix ;  cellulitis  is 
probably  always  accompanied  by  a  certain  amount  of  uterine 
infection,  but  clinically  the  condition  of  the  cellular  tissue 
obscures  that  of  the  uterus,  and  the  case  is  regarded  mainly, 
if  not  entirely,  as  one  of  cellulitis.  On  post-mortem  examina- 
tion a  cellulitic  effusion  forms  a  spongy  mass,  from  which  a 
clear  or  slightly  turbid  fluid  exudes  on  section. 

(4)  Peritoneum,  Fallopian  Tubes,  and  Ovaries. — Peri- 
tonitis of  variable  extent  is  usually  found  in  fatal  cases  of 
puerperal  fever;  usually  it  is  limited  to  the  pelvis.  A  certain 
amount  of  pelvic  peritonitis  often  accompanies  severe  cases  of 
uterine  infection  which  recover,  and  probably  all  cases  of 
cellulitis.  Occasionally  acute  general  peritonitis  may  be  set 
up  by  an  infected  uterus.  The  Fallopian  tubes  may  become 
infected  by  direct  spread  from  the  uterine  cavity,  and  from 
them  the  infection  spreads  to  the  ovaries  and  the  pelvic 
peritoneum.  Pyosalpinx  and  ovarian  abscess  sometimes 
form,  either  rapidly  or  after  a  considerable  interval.  These, 
however,  occur  more  frequently  with  gonorrhoeal  than  with 
other  forms  of  infection. 

(5)  Pelvic  Veins. — Phlebitis  may  spread  from  the  infected 
uterus  into  the  broad  ligaments ;  thence  it  may  pass  upwards 
through  the  iliac  veins  to  the  inferior  vena  cava,  and  the 
resulting  long  line  of  blood-clot  may  even  reach  the  right 
ventricle.  In  other  cases  it  passes  downwards  into  the 
femoral  vein,  causing  femoral  thrombosis — ^a  variety  of  the 
condition  clinically  known  as  phlegmasia  alba  dolens  (see 
p.  434).  By  the  distribution  of  organisms  through  the  blood- 
stream pycemia  may  occur. 

C.  Clinical  Varieties  of  Puerperal  Infection 

The  following  clinical  varieties  of  puerperal  infection  must 
be  considered  : 

1.  Uterine  infection  i  «  ^^. 

I  SepticsBmia. 

2.  General  puerperal  peritonitis. 


DTERINE  INJECTION 

3,  Local  i)elvic  inHammation  : 

Cellulitis. 
Peritonitis. 
Salpingo-oiiphoritis. 
Phlebitis. 

4.  Phlegmasia  alba  dolens. 


1.  Uterine  Infection. — From  what  has  been  already  said 
f  is  connection  with  the  pathological  anatomy  of  puerperal  infec- 
'  tion,  it  will  be  evident  that  cases  oE  infection  of  the  uterus  may 
be  divided  into  two  classes,  corresponding  to  the  two  varieties — 
putrid  and  septic — of  puerperal  endometritis.    Upon  this  basis 
two  cliuical  types  may  be  distinguished— sapj-tcmia,  corre- 
sponding to  putrid  endometritis,  and  septicaemia,  correspond- 
ing to  septic  endometritis.     Saprteviia  may  accordingly  be 
described  as  a  local  uterine  infection,  due  in  the  great  majority 
of  instances  to  saprophytic  bacteria,  but  sometimes  to  pyogenic 
organisms  ;  there  is  no  general  dissemination  of  the  organisms, 
which  are  limited  to  the  uterine  cavity,  and  the  cliuieal  sym- 
Lptoms  are  produced  by  the  absorption  from  the  uterus  of  the 
I  toxic  products  of  bacterial  action.  Septicemia  may  be  described 
r  »8  a  generalised  infection  due  to  pyogenic  cocci,  to  the  bacterium 
GoU,  or  to  various  specific  organisms,  which  enter  the  body 
through  the  genital  tract,   and  become  widely  disseminated 

I  through  the  lymphatic  or  vascular  system.  But  it  will  be 
remembered  that  miiied  infection  is  not  infrequent,  and  in 
such  cases  the  local  appearances  in  the  uterus  are  atypical, 
and  cannot  be  definitely  placed  in  either  class  ;  so  also  in 
Buch  eases  the  clinical  features  are  irregular,  and  may  com- 
prise many  of  those  of  both  classes.  While,  therefore,  it  may 
be  easy  to  make  a  diagnosis  of  uterine  infection,  it  is  not 
always  possible  to  carry  the  diagnosis  further  than  this,  and 
the  names  '  sapr^mia  '  and  '  septicfemia  '  must  accordingly  be 
applied  with  some  caution.  In  general  terms  it  may  be  said 
that  saprtemic  infection  is  less  severe  than  septicffimic  infection ; 
the  resulting   illness    accordingly  is  milder,  runs   a  shorter 

I  course,  and  is  less  likely  to  be  followed  by  complications. 
The  Onset  of  Uterine  Infection,. — It  is  at  this  stage  that 
the   differential    diagnosis   of   the  two  varieties   is   difficult, 
Imd  it  will  be  best  in  the  first  place  to  consider  the  general 
I 1. 


tl 
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BymptomB  of  the  onaet  of  uterine  infection  without  ref 
to  its  subdiviBiona. 

The  occurrence  of  evanescent  rises  of  temperatnre  in  tha| 
puerperium  from  trivial  causes  has  been  already  referred  to  : 
it  will  be  remembered  that  in  such  cases  the  pyrexia  is 
moderate  in  degree,  is  of  brief  diu'ation,  and  yields  easily 
to  treatment.  The  possibility  of  the  occurrence  of  intercur- 
rent febrile  affections,  unconnected  with  the  puerperal 
state,  is  also  to  be  borne  in  mind.  But  the  general  rule, 
which  must  be  rigidly  applied,  is  that  every  case  of  "fever" 
arising  in  the  puerperium  should  be  regarded  as  the  result 
of  infection  unless  some  other  cause  for  it  can  be  definitely 


The  onset  of  uterine  infection  almost  always  occurs  in 
first  puerperal  week,  and,  except  in  rare  instances,  during  tbfr 
first  four  or  five  days.  In  mild  cases  the  onset  is  characterised 
by  rise  of  temperature  to  101°~102''  F.,  corresponding,  or 
sometimes  exaggerated,  rapidity  of  the  pulse,  frontal  headache, 
and  more  or  less  feeling  of  general  illness  or  malaise.  In 
severe  cases  the  rise  of  temperature  is  ushered  in  or  quickly 
followed  by  a  rigor,  the  frequency  cf  the  pulse  is  exaggerated, 
the  headache  and  nmluise  are  more  pronounced.  Saprsmia 
is  much  more  freijuently  associated  with  the  mild  type  of 
onset  than  with  the  severe  type  ;  septicemia  may  be  equally 
well  associated  with  either.  Accordingly,  while  the  mild  type 
of  onset  is  of  no  value  in  differential  diagnosis,  the  severe 
type  of  onset  indicates  the  probability  of  the  case  being  one 
of  septioemia.  A  case  which  begins  mildly  may,  however, 
run  a  severe  and  prolonged  course. 

The  condition  of  the  uterus  must  be  carefully  observed  at 
the  onaet  of  uterine  infection.  In  sapriemia  involution  is 
usually  delayed  or  arrested  ;  in  addition,  the  uterine  cavity 
may  contain  infected  blood-clot  or  pieces  of  adherent  placenta 
or  membrane.  Consequently  the  uterus  is  abnormally  largo 
for  the  puerjteral  date,  and  also,  usually,  tender  to  the  touch. 
In  septicemia,  on  the  other  hand,  involution  is  usuuUjrj 
unaffected,  the  uterine  cavity  is  empty,  and  the  size  of  t! 
uterus  corresixinda  to  the  puerperal  date.  Many  atypii 
cases  will,  however,  be  met  with  in  which  septiciemia 
accompanied  by  sapntmia,  and  the  uterus  is  too  large  for  the 
paecperal  date. 
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The  lochia  frequently  become  putrescent  (offenaive)  in 
Serine  infection.  This  is  especially  likely  to  occur  if  the 
pterine  cavity  contains  blood-clot  or  placenta,  and  if  sapro- 
tytic  organisms  obtain  aeeeas  to  it.  It  is  therefore  com- 
jnoniy  met  with  in  saprspmia.  But  the  presence  of  an 
iffensive  discharge  must  not  be  regarded  as  indicating  any- 
ting  further  than  infection  ;  it  does  not  even  follow,  neces- 
pMrily,  that  the  infection  is  in  the  uterus.  The  lochia  may 
decompose  at  the  vulva  or  in  the  vaginal  canal,  while  the 
uterus  remains  unaffected,  and  no  unfavourable  symptoms 
whatever  occur.  On  the  other  hand,  septicffimia  of  the  greatest 
severity  may  occur  without  any  decomposition  of  the  lochia 
whatever. 

From  what  has  now  been  said,  it  will  be  clear  that  it  is 
often  impracticable  at  the  onset  of  a  case  of  uterine  infection 
to  distinguish  septicf^mia  and  sapriemia  from  one  another. 
•Time  is  required  in  order  that  the  general  course  of  the  illness 
and  the  effects  of  local  treatment  may  be  observed.  But  the 
treatment  of  uterine  infection,  to  be  efficacious,  must  be 
applied  without  delay,  and  consequently  the  onset  of  the 
)  must  often  be  treated  before  a  diflerential  diagnosis 
!  the  two  varieties  is  practicable-  Treatment  will  be  de- 
Bribed  later  on  ;  in  the  meantime  the  general  features  of 
mple  naprtemia  and  simple  septicit-mia  may  be  described. 
It  being  continually  borne  in  mind  that  cases  of  mixed  infection 
ilch  resemble  both,  and  differ  from  either,  are  frequently 
^countered. 

Saprzmia. — The  three  outstanding  clinical  featnres  of 
bis  condition  are  pyrexia,  decomposition  of  the  lochia,  and 
•.st  of  the  process  of  involution  of  the  uterus. 
The  time  of  onset  varies  with   the  date  of  infection;  if 
infection  has  occm-red  during  labour,  the  symptoms  usually 
ap[)ear  on  the  second  or  third  day  ;  if  infection  has  occurred 
subsequent  to  delivery,  the  symptoms  will  appear  later.     As  a 
^-role,  the  first  symptom  to  appear  is  fever,   which  may   be 
Biight  (lOO"  to  102°  F.)  as  in  fig.  222,  or   severe    (102"  to 
^■04°  F.]  as  in  gg.  223  ;  a  slight  shivering  may  accompany  the 
^^itial  rise,  but  a  pronounced  rigor  is  unusual.     The  pulse- 
rate  rises  to  an  extent  proportionate  tu  the  temperature.     A 
certain  amount  of  headache  and  general  malaise  are  present, 
^^nit   the   patient   does    not   appear  to   be   seriously   ill.     Qn 
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examination  of  the  abdomen,  the  uterus  will  usually  be  found 
;o  be  unduly  large  for  the  puerperal  date ;  it  ia  tender  to  the 
touch,  and  softer  than  normal  in  consistence.     The  vulval 
jads  should  always  be  esainined,  when  thefoetor  of  the  lochia. 
t  present,  will  be   perceived,  and   shreds  of   tissue  may  be 
bund  upon  them.     In  oeca.sional  iDStances  no  decomposition 
of  the  lochia  can  be  detected ;  these  cases  are  probably  due 
to  infection  by  pyogenic  cocci,  the  growth  of  which  has  been 
imited  to  the  uterine  cavity.     The  amount  of  the  lochia  J^^^ 
often  profuse,  and  sometimes  an  admixture  of  fresh  liseniQ^^H 
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¥ia.  222.— Chabt  or  4  Slwht  LTasb  op  SAi-K-tJUi,  .■momf^c.   tub    Ris«  «J^H 

TbUPEBATURK     ANb     ArKEST    tIK    INVOLUTION     OS     THB    FoPKTH,     Flt^^^l 

AKD  SiXTii  Days.                                                                                               "^H 

rhage  may  be  observed.    A  mild   case  of  8apr»mia  when  '■ 
suitablv  treated  can  usually  be  cured  in  two  or  three  days; 
more  severe  eases  may  last  for  a  week  or  upwards  l«forfl 
yielding  to  treatment  (figs.  222  and  223).     It  untreated,  the^ 
symptoms  may  increase  in  severity,  and  generalised  infectitt^H 
—indicated  by  rigors  and  great  rapidity  of  the  pulse— or  loot^H 
pelvic  lesions,  will  follow— i.e.  the  case  has  become  one  rfl" 
Bepticajmia.     Very    slight   cases  ol  sapriemia   are  often  met 
with   in   which    the   only   abnormal    indications    are   slight 
tover  (100°  to  101°   F.)  and   a  little  enlargement  without 
tenderness  of   the   uterus.     The   patient   may  appear  to  be 
perlectly    ell ;  she  cotoplains  of  no  headache,  and  the  lochia 
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ire  healthy.     It  is  possible  that  these  cases  are  really  due  to            ^H 
mpertect   uterine   drainage,  resulting  perhaps  from  the  re-             ^H 
lambent  position,  or  from  the  presence  of  an  uninfected  clot             ^H 
n  the  uterus,  preventing  the  escape  of  the  lochia.     The  result             ^H 
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Fio.  223.— C'habt  ov  a  More  Sbvibe  Cash  oe'  S.M'K.emia  which                         ^^H 

LASTID  FROU  THB   SBCOKD   TO   THB    ElOHTH   DaV.                                                       ^H 

I  absorption  from  the  uterus  of  waste  products  sullicient  to             ^H 

ihghtly  raise  the  temperature.                                                              ^H 

Septicemia.— The  symptoms  at  septicremia  bear  a  broad             ^M 

resemblance    to   those   of    sapriemia    just   described  ;   gene-             ^| 

filly  speaking,  however,  they  may  be   said    to  bo  of  much            ^| 

feater  seventy,  and  much  less  amenable  lo  local  treatment.             ^^| 

iepticiemia  may  be  produced  not  only  I>y  various  organisms,            ^| 

3Ut  by  various  classes   of    organisms;    the  clmical  features             ^H 

ccordingly  show  great  variations.     And  further,  since  organ-             ^H 

sms  exist  in  nature  in  various  degrees  of  attenuation,  the             ^H 

everity  of    the  symptoms  wliich    they  produce  is  variable.             ^H 

\.n  exhaustive  description  of  puerperal  septicx-mia  is  accord-            ^H 

ngly  impossible  except  in   a  monograph  ;  its  main   features            ^H 

B,  however,  be  briefly  presented.     Our  present  knowledge            ^H 

les  not  enable  us  to  recognise,  from   the  clinical  features,             ^H 

6  organisms  by  which  it  is  produced  in  a  particular  case.                 ^^| 

Onget.—The  onset  is   almost  always  acute,  and   seldom            ^^H 

curs  later  than  the  third  day  of  the  puerperium  ;  it  may,           ^^H 
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a  rule  it  may  be  said  that  the  earlier  Obt  mami  noe  more  acute 
Kill  be  the  diseaBe.  While  not  inra2riii&&i;.  la  frrffrfAT  rigor 
ornirs  in  the  majority  of  cases ;  irheii  Tucxli&r  umperature 
S^serraiians  have  been  taken,  a  eolaax  Jiimsiinc  of  pyrexia 
in&T  •^  fi^und  to  have  preceded  il.  Hfiikfik!&i»  nsd  iSHieral 
TTikiiyi-  &!>:>  sometimeB  precede  it,  hai  ^6sbl  "in  pifiiimt  is 
lairtd  iziir.ncsciaus  of  illness  until  ibf'  aDsa  :t  icxrising.  A 
tusv^t^  r*i£!cr  becins  ^th  a  sensatioD  of  ei:A£  s:  fncgy^aa.  ^  to 
.^k3:s^  '  zhazTsriiiz "  of  the  teeth  and  gcnenu:  msmitxilskr  tnonors ; 
'Ob  >km  ?;ir5&i^r  beromes  cold  to  ihe  Icofic  xnil  from  spasm 
A  '.iix:  sfxK^.c  z€jt  muscles  assumes  the  nffearuiee  of  *  goose- 
ittsj  ihv  zu:yt  aad  lips  became  accnfv^s  bloie.  and  the 
*'€«fc;iir^>  .-.cir-iiriieL  The  rectal  lemfes^snz^  in  a  m*>ierately 
^v-i>=  r?i?.r  T^:  ^.^  s,  Ti^  io  lOS'-lOe^  F«  fee:  1»>>''-107=  F. 
>  >^'jL-uiut^  r^sani^f-i  :  the  pulse  is  necy  rap£*L  and,  at  the 
%>;>c.  -.i±\.  i.:  X  r.uZ-i-  The  shirerinr  ssase  zlat  i*  momen- 
'i%Lf  .i  '^;>  -  .>i<  ir.d  >5r  ri  ffteen  mir-^ie?:  i:  i»  sucet^ded 
V  »  .vi^^^r?^;:  T  >a*^  ji  Viirr  the  f<zisfciS:c  ::*  o:!'!  gives  place 
X  .iix:  i  -'u:  •:-::i^  :*^z  :  zi^jif^Ar  mEOi'T  ^irikscg.  and  the  face 
x^v  iii^!>  iTa>i]^ii  .  *^:ii  iiiz.  5=tif  bc<  ard  is  a:  first  dry.  after- 
^;>j';>  uvist.  Scviirr*:  it*iik.**€  ziien  ^ctozufikines  this  stage. 
iiLTiii^  "%'i.'.Q  \h^  :*:ELr.*:rinr^  rirfiily  fails  s€veral  degrees; 
jk:t*:i  1  Ti-^*jC  A  -i-i'i^.zti'-.iisl  scTwrfrr.  it  mav  fall  to  one  or  two 

It  -vill  bv  2i*.fet  r*:nTr£iis=£::  •:  ,\s22ider  the  general  clinical 
:eii:ur«rb  in*?  zt  :n.r. 

r-mpK^iyAr.,, — Yr^-r   zTT^riii    il-rays    runs    an   irregular 
vx'ur>>*^.  :h»r  j^rnrrril   Tyj^e    :f   vhieh   is  reminent     Repeated 
nii'jry  ziL.iT  T^.zr  %:  irr-^zzl^r  interrils  in  cases  of  acute  in- 
fection :  hzi  n:-  ze-ril^T  viriiri^ros  in  the  diurnal  temperature 
occur.  i»=.  for  ir^rtannr.  ir:  :yrb:ii  fever :  temperature  charts, 
unkrs*    thev  rh-.-y  a:  leas:   four-hc-uriv  measurements,   are 
therefore  qiiite  mislesi.iiiig.     There  is.  as  a  rule,  no  apyrexial 
pericl,  ba:  a  remission   of   two   or   three  degrees   normally 
occur-  i»t  some  [i^rio«d  of  each  day.     In  cases  of  moderate 
severity  the   hightrst   diurnal    temperature  is  about  102'  or 
103'  F. :  in  severe  cases  it  mav  be  104'  or  105"  F.     Generally 
speaking,  the  pyrexia  is  higher  and  shows  wider  fluctuations 
saprsemia. 

le  the  temperature  is.  as  a  rule,  a  fair  index  of  the 
of  the  infection,  its  prognostic  importance  must  not 
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be  over-estimated,  Bevere  pyrexia  being  not  incompatible  with 
recovery.  On  the  other  hand,  very  severe  or  rapidly  fatal 
oases  may  occur  without  very  high  temperature. 

Pulse. — The  pulse-rate  is  always  rapid,  and  is  to  a  great 
:tent  independent  of  the  temperature.  The  pulse  may  be 
over  120  with  a  temperature  of  only  lOl^-lO^"  F. ;  this 
relation  of  the  pnlBe  and  temperature  in  puerperal  illness, 
in  the  abBence  of  such  complications  as  profound  anemia,  is 
an  almost  certain  indication  of  septiciemia.  Slight  diurnal 
Briations  follow  the  fluctuations  of  temperature.  The  volume 
)f  the  pulse  is  small,  and  the  tension  low  in  severe  cases. 
The  rate  and  tension  of  the  pulse  are  of  great  importance  in 
prognosis  ;  a  persistent  pulse-rate  of  over  120  being  of  grave 
significance. 

I        The  Pelvic  Organs. — In  a  case  of  pure  septicemia,  the 

bterine  cavity  will  be  found  empty,  and  involution,  aa  a  rule, 

•Srill  not  be  markedly  arrested;    there  will,  therefore,  he  no 

undue  enlargement  or  tenderness  of  the  uterus.     The  lochial 

discharge  usually  ceases  early  in  a  severe  ease,  and  when 

present   may  show  no  sign  of  decomposition.      On   vaginal 

iBxamination  no  local  signs  oE  pelvic  inflammation  will  be 

lUnd,  but  vulval,  vaginal,  or  cervical  lacerations  may  show 

of  local  infection. 

General  Symptoms. —  Vomiting  is  of  serious  import,  espe- 

lially  when  associated  with  abdominal  distension  and  rigidity ; 

bad  cases  it  may  be  [persistent,  and  after  some  time  the 

mit  may  become  black  from  admixture  with  blood,  even 

Fhen  the  case  is  not  complicated  by  peritonitis.    In  moderately 

(vera  cases  there  is,  as  a  rule,  no  vomiting.     Diarrkcea  is 

a  serious  but  infrequent  symptom ;  it  may  be  produced  by  the 

incautious  use  of  strong  mercurial  solutions  for  iutra-uterine 

injection,  and  in  such  oases  other  signs  of  mereurialism  should 

Bought   for.     Sleeplessness,  often  accompanied  by  severe 

.dache,  may  he  met  with,  and  is  to  be  regarded  as  another 

vourable   sign.     Cutaneous   rashes,  of   erythematous  or 

papular  type,  are  not  uncommon  ;  they  are  usually  transient, 

and   may   disappear    in   one   part    to   reappear   in    another. 

Profuse  sweating  is  common,  and  may  lead  to  an  eruption  of 

lamina.     The  tongue  at  first  is  moist  but  furred ;  as  the 

,Be  progresses  it  becomes  dry,  and  in  very  severe  cAses 

and  cracked,  while  sordes  collect  around  the  teeth. 


mjec 

^fl    B( 

Head 


421 


THE  PDEEPERIUM 


The  intelligence  is  usually  unimpaired,  even  in  fatal  cases, 
almost  up  to  the  moment  of  death,  but  delirium  passing  into 
coma  sometimes  BUpervenes  aa  the  end  appfoaehes.  The 
viammary  secretion  hecomes  auppreased  in  severe  cases  aft 
the  first  few  days.  Abdominal  pain  is  almost  invarial 
absent. 

Diag:nosis. — Considerable  practical  importance  attaches 
bacteriological  examination  of  the  uterine  lochia.  For  clinical 
purposes  locbial  swabs  may  be  taken  as  follows :  the  vaginal 
canal  should  first  be  well  douched  ;  a  large-size  Fergusson's 
speculum  should  next  be  passed  so  as  to  expose  the  porUo 
vaginalis  and  shut  oGT  the  vaginal  walls ;  the  surface  of  the 
portio  vaginalis  and  the  cervical  canal  should  nest  be  care- 
fully cleansed  by  swabbing  ;  a  short  st«rilised  glass  tube  is 
then  jiassed  into  the  cervis,  and  a  sterile  swab  carefully  passed 
without  contact  into  the  tube  and  pushed  up  to  the  fundus. 
Swabs  of  lochia  thus  taken  from  the  interior  of  the  uterus  may 
yield  pure  cultures  of  streptococci  or  staphylococci ;  or  mixed 
growths  of  these  organisms  with  the  bacterium  coli  and  the 
pneumococcus  may  be  obtained.  Bacteriolo^cal  examination 
of  the  vaginal  secretion  is  useless  for  diagnosis ;  it  has  been 
sometimes  found  sterile  when  the  uterine  lochia  ctmtained 
pyogenic  cocci,  but  It  usually  contains  pathogenic  and  non- 
pathogenio  organisms  even  when  the  uterus  itself  is  not 
infected.  In  some  cases  pyogenic  cocci  can  alao  be  demon- 
strated in  the  blood,  although  too  much  imptniance  should 
not  be  attached  to  their  absence. 

It  must  be  borne  in  mind  that  a  mild  fever  of  either 
eapTfcmic  or  septicemic  type  may  be  caused  by  infection  ol 
wounds  of  the  lover  part  of  the  genital  tract— cervix,  vagina, 
vulva,  and  i^rineum — while  the  nteros  itself  remains  free 
from  infection.  These  parts  shonld  amordinglj  always  be 
examined,  and  the  conditioii  of  woouded  soitaees  earetnUy 
noted. 

In  the  abopneo  o(  baetoriologieal  pioof,  '^fftcrrraiii  am  aaij 
be  made  by  exelosion,  and  it  should  be  the  nils  to  ngud  ■• 
s^tic  in  origin  all  cases  ol  j^rexia  in  the  poBtperiinn  for 
wUdi  some  other  caose  cannot  be  dearly  domanstimted. 
8aeh  disordecs  as  infloenxa,  scarlet  fever,  and  entarie  may  no 
doobt  attack  lying-in  wootea  and  prodace  a  train  of  qrmptoms 
rwomUing  those  of  septicciiua;  bat  th^  nust  nenr  be 
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K>sel;  diagnosed,  although  the  temptation  to  do  bo  may 
lonietimes  he  difficult  to  resist.  The  distinction  l>etween 
lapreemia  and  septicfemia  may  often  bo  made  by  attention  to 
ihe  condition  of  the  uterus  and  the  lochia,  and  to  the  effects 
)oS  iatra-uterine  disinfection. 

Prognosis. — At  the  onset  of  a  case  of  uterine  infection  the 
ffognosis  must  always  be  guarded.  If  a  well-marked  im- 
jTovement  follows  the  local  treatment  described  later  on,  the 
•ognosis  is  good,  for  the  infection  18  mainly  sapriemic.  Yet 
|l  ease  which  begins  as  one  of  saprremia  may  later  on  develop 
kto  one  of  generalised  infection.  In  a  case  of  simple  and 
uncomplicAted  sapriemia  the  prognosis  is  always  good,  and 
practically  all  cases  end  in  recovery.  In  aepticaaniia  the 
prognosis  is  much  less  favourable  than  in  saprsDmia,  because 
f  the  infection  is  more  virulent  in  type,  and  the  general 
[nptoms  are  more  severe. 
The  course  of  septicffimia  may  be  greatly  prolonged  ;  after 
Jonsiderable  improvement  has  occurred,  serious  relapses 
Bay  supervene,  and  local  affections  such  as  phlegmasia 
'  salpingitis  may  appear.  Sometimes  the  case  terminates 
in  pyasmia.  A  moderate  degree  of  leucooytosis  (10,000  to 
15,000)  is  usually  found  in  puerperal  septicffimia.  The  main- 
tenance of  this  degree  is  of  good  prognosis  ;  a  sudden  fall  is 
of  serious  import,  and  a  rapid  rise  associated  with  the  torma- 
Uon  of  localised  inflammatory  effusions  usually  indicates 
fiuppuration.     The  symptoms  of  gravest  prognostic  significance 

te  the  following : 
(1)  Pulse-rate  persistently  over  120. 
(2)  Persistent  vomiting,  with  dry  brown  tongue, 
(3)  Sleeplessness. 
(4)  Repeated  severe  rigors. 
(5)  Inability  to  take  sufficient  nourishment. 
Estimates  by  different  observers  of  the  rate  of  mortality 
puerperal   septicwmia  vary  greatly.      Thus    Kronig    and 
Wbitridge  Williams  have  each  reported  50  cases  of  strepto- 
coecic  infection  with  a  mortalityof  only  4per  cent.   On  the  other 
hand,  a  series  of  one  hundred  recent  cases  of  streptococcic  in- 
fection collected  from  various  sources  by  the  American  Gymeco- 
logical  Society  yielded  a  mortality  of  nearly  30  per  cent.     The 
^Mompt  recognition  of  the  condition,  and  the  prompt  adoption 
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of  suitable  treatment,  will  always   favourably  influence  th«" 
patient's  chances  of  recovery. 

Treatment.  —The  importance  of  the  prophylaxis  of  puer- 
peral infection  by  strict  antiseptic  routine,  by  avoidance  of 
unnecessary  examination  or  operative  interference,  and  by 
the  careful  and  proper  management  of  the  third  stage  of 
labour,  have  been  already  frequently  insisted  upon.  When 
once  the  disease  has  manifested  itself,  treatment  must  be 
promptly  applied,  for,  like  most  wound -infections,  only  in  the 
earliest  stages  can  its  spread  be  controlled.  Inasmuch  as 
the  dilferential  diagnosis  of  saproomia  and  septiciemia  can 
seldom  be  made  immediately,  the  initial  treatment  muat 
follow  the  same  general  principles  for  all  cases,  and  witlj 
depend  upon  the  severity  of  the  symptoms  rather  than  thi 
nature  of  the  infection. 

Mild  (y^c— Temperature  101°  to  102°  F. ;  no  shiver-' 
ing  or  rigor ;  headache  slight ;  uterus  large ;  lochia  often 
but  not  always  offensive  (fig.  2'22).  Such  cases  are  prob- 
ably saprieniic,  and  the  dose  of  toxins  absorbed  into  the 
general  circalation  is  small.  They  can  usually  be  cored  by 
hot  vaginal  douching  with  a  mild  antiseptic  (lysol  .>sb.  to  Oj.), 
ergot  in  full  doses  (ergotin  gr.  iij.  three  times  a  day),  aod 
free  purgation.  Douching  and  the  administratioa  of  ergot, 
by  stimulating  the  uterine  muscle,  promote  drainage  aod 
assist  the  expulsion  of  retained  dead  tissues ;  purgation  assista 
the  elimination  of  the  absorbed  toxins.  In  two  or  three  days 
the  symptoms  will  subside. 

Severe  ij^/je.— Temperature  102"  to  103°  F.  with  or  without 
a  rigor  ;  pulse  100-120  ;  headache  and  general  malaise  well 
marked  ;  condition  of  lochia  unimportant,  but  may  he  scanty 
and  inoffensive  or  profuse  and  fetid  (fig.  223).  In  all  such 
cases  it  is  best  to  begin  the  treatment  by  careful  and  thorough 
disinfection  of  the  uterine  cavity.  It  will  be  remembered  that 
in  sapr^mia  the  chief  focus  of  infection  is  the  wall  of  the 
uterus,  which  shows  the  changes  described  as  putrid  endo- 
metritis. This  can  only  be  adequately  dealt  with  by  clearii^ 
all  debris  out  of  the  uterus,  and  thoroughly,  and  Bometunea 
r^taatetUy,  douching  the  nt«rine  cavity  with  a  BoitftUa  anti- 
septic  eolatioD. 

In  clearing  out  the  uterus,  an  anvstbetic,  slthottgb  not 
always  necessary,  is  desirable  because  it  allows  nf  the  opsft- 


CLEARING  OUT  THE  UTEBDS  427 

tion  being  more  thoroughly  performed.  The  patient  should 
be  placed  in  the  modified  lithotomy  position,  and  the  operator 
should  protect  his  own  hands  from  infection  by  wearing 
sterilised  rubber  gloves.  A  swab  for  bacteriological  diagnosis 
may  be  first  taken.  Mechanical  dilatation  of  the  cervix  is 
never  required  during  the  first  week  of  the  puerperium.  After 
thoroughly  douching  and  swabbing  the  vulva  and  vagina,  one 
or  two  fingers  can  be  passed  directly  into  the  uterus,  and  the 
walls  carefully  scraped  with  the  protected  finger-tip  until  all 
debris  has  been  removed.  Pieces  of  adherent  membrane  or 
placenta  may  be  encountered,  the  separation  of  which  will 
cause  fairly  free  bleeding.  A  blunt  wire  curette  (fig.  224) 
may  be  used  for  scraping  the  walls,  but  the  ordinary  sharp 
curette  should  not  be  employed  during  the  first  week  of  the 
puerperium;  this  instrument  removes  too  much  of  the  soft 
uterine   wall,  destroys   the   protective   leucocytic   zone,  and 


Fio.  224. — Blunt  Cubktte. 

opens  up  channels  through  which  generalised  infection  may 
occur.  It  may  also  very  easily  perforate  the  uterine  wall.  It 
is  of  little  use  to  douche  the  uterus  without  first  clearing 
the  walls  in  this  way;  for  douching  alone  will  not  detach 
adherent  fragments  of  placenta  or  membrane. 

The  uterine  cavity  should  then  be  douched  with  three  or 
four  pints  of  a  hot  antiseptic  solution  (US'"  F.).  Suitable  solu- 
tions for  this  purpose  are  lysol,  izal,  cyllin  (.^ss.  to  Oj.),  or 
tincture  of  iodine  (.>j.  to  Oj.),  or  carbolic  acid  1-60,  or  biniodide 
or  perchloride  of  mercury  1-4,000 ;  if  the  latter  is  employed 
a  quart  of  normal  sterile  saline  solution,  or  plain  boiled  water, 
should  be  used  immediately  afterwards  to  wash  out  any  of 
the  mercurial  solution  which  might  otherwise  remain  in  the 
uterus  and  become  absorbed.  If  this  precaution  is  adopted 
there  is  no  risk  of  mercurial  poisoning.  The  action  of  the 
intra-uterine  douche  is  chiefiy  mechanical,  its  bactericidal 
powers  being  probably  very  small.     In  douching  the  uterine 
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cavity  a  long  glaaa  nozzle  with  a,  grooved  retarn  cGSn! 

such  as  that  shown  in  fig.  225,  should  be  ei 

be  Bterilised  by  boiling.    Care  should  be  taken  to  maiDta 


-"^■-■^""' 


Pro,  225.— Glass  Intra- 


fuU  uterine  retraction  afterwards  by  abdominal 
by  the  administration  of  ergot  in  full  doses  ;  retention  of  clot 
from  the  oozing  surfaces  will  thus  be  prevented.  Before  ex- 
ploring the  uterine  cavity,  laceratioiie  of  the  lower  part  of  the 
genital  tract  should  be  looked  for  and  their  condition  carefulir 
noted.  They  will  usually  be  found  unhealthy,  with  more  or 
less  sloughing ;  they  should  be  carefully  cleansed  by  swabbi 
and  then  freely  painted  with  pure  carbolic  or  chromic  acid. 

If  the  case  is  one  of  simple  saprKmia,  this  treatment, 
bined  with  the  administration  of  purgatives,  in  most  i 
rapidly  cures  the  patient.  Temperature  and  pulse  fall  to  noi 
in  two  or  three  days,  or  even  sooner,  as  the  toxins  are  elimi- 
nated ;  reduction  in  size  of  the  uterus  takes  place  ;  the  lochia 
become  once  more  odourless  and  usually  very  scanty  in  amoont. 
No  further  local  treatment  is  then  required  except  that  the 
vagina  should  be  douched  twice  daily  for  several  days.  Com- 
plete failure  of  this  treatment  indicates  that  generalisatioa 
of  the  septic  process  has  occurred. 

When  it  appears  prolmble  that  the  case  is  one  of 
otemia.  three  lines  of  treatment  are  available  —viz.  (a)  speeij 
(b)  general,  and  {c)  surgical. 

(a)  Specific  Treatment  consists  in  the  administration  of  an 
antitoxic  serum.  Antitoxic  sera  can  at  present  be  obtained  tor 
Btreptococcic,  staphylococcic,  and  bacillus  coli  infection  ;  for  the 
numerous  other  organisms  which  may  be  concerned  in  prodac- 
ing  puei'peral  infection  physiological  antidotes  are  not  avail- 
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^Bde,  with  the  exception  of  the  diplitheritic  and  posflibly  of  the 

Hnphoid  bacilli.     It  is  generally  believed  that  streptococci  are 

the  most  virulent  of  the  pyogenic  cocci,  and  antistreptococcic 

serum  has  accordingly  been  freely  used  in  puerperal  septicfpmia, 

even  when  a  bacteriological  diagnosis  has  not  been  made.    The 

Emits  of  ite  use  have  been,  on  the  whole,  unsatisfactory.  This 
probably  to  be  attributed  in  part  to  the  fact  that  sti-eptococci 
3  not  always  the  infecting  organisms,  and  in  part  to  the 
fact  that  there  are  many  difTerent  species  of  streptococci,  each 
retiuiring  its  own  antitoxin  ;  it  is  therefore  difficult  to  prepare 
irum  which  will  efficiently  antagonise  the  species  which 
lay  chance  to  he  present  iu  a  particular  case.  An  attempt 
)  do  so  has  been  made  in  the  preparation  of  the  poly- 
talent  serum,  which  is  obtained  from  an  admixture  of  various 
iea  of  streptococci.  Such  a  serum  may  also  be  prepared 
I  successive  generations  ol  organisms  taken  from  the 
ne  of  puerperal  septicfemia  under  observation.  This  appears 
Jieoretically  to  be  much  more  likely  to  be  efficient  than  any 
It  is  a  principle  now  somewhat  widely  applied  in  the 
latment  of  many  cases  of  chronic  suppuration,  such  as 
furuncolosis,  acne,  pyorrhtea  alveolaris,  &c.,  in  which,  after 
isolation  from  the  pus  ot  the  organism  concerned,  a  vaccine 
is  prepared  from  it  by  cultivation.  In  applying  specific 
treatment,  exact  bacteriological  diagnosis  is  obviously  of  great 
importance.  In  the  rare  cases  which  appear  to  be  due  to 
the  diphtheria  or  typhoid  bacilli,  the  special  sera  of  these 
organisms  may  be  administered. 

Antistreptococcic  serum  should  be  given  by  subcutaneous 
^^injeetion  in  the  abdominal  wall  or  the  thigh.     The  first  dose 
Hphoulcl  be  at  least  15  cc,  which  may  be  repeated  every  twelve 
^Blonrs  for  several  days ;   larger  doses  have  been  frequently 
^Egiven  without  ill  effects.     Improvement  is  indicated  by  fall 
of  temperature  and  pulse,  cleaning  of  the  tongue,  and  ameliora- 
tion of  the  general  symptoms.     If  no  improvement  follows,  it 
is  useless  to  persist.     Its  injection  in  similar  dose  into  foci 
of  infection,  such  as  pelvic  inflammatory  effusions,  has  also 
been  recommended. 

t(b)  General  Treatment. — The  most  important  points  are 
1)  the  administration  of  fluid  nourishment  in  large  quan- 
ity ;  (2)  control  ot  vomiting,  diarrhrea,  and  sleeplessness  ; 
8)   reduction  of  temperature   when    it  rises   over  104°  F. ; 
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(4)  administration  of  alcohol  in  large  amount,  and  cardiac 
BtimulantB  such  as  strychnine  when  eshaustion  supervenefi  ; 
(6)  subcutaneous  injection  of  normal  saline  solution  to 
stimulate  phagocytosis  and  promote  elimination  of  toiiffl 
products  by  diuresis  and  diaphoresis. 

It  is  unnecessary  to  enter  in  detail  upon  the  method 
of  fulfilling  these  indications,  which  are  matters  of  genei 
medical  teaching.  The  ordinary  hypnotic  remedies  such  ■ 
trional  or  veronal,  given  with  full  doses  of  brandy,  will  usoal^ 
produce  sleep.  Temperature  will  be  best  reduced  by  1 
cold  pack,  or  by  rubbing  the  body  with  lumps  of  i« 
pyretic  drugs  should  be  given  sparingly  on  account  of  thej 
depressing  action.  Quinuie  is  often  administered  in 
belief  that  it  exerts  a  specific  action,  but  its  effect  is  probabi 
only  antipyretic.  The  methods  of  injecting  normal 
solution  have  been  already  described. 

(e)  Surgical  Treatment. — Attempts  have  been  made  in 
recent  years  to  show  that  removal  of  the  uterus  is  capable  of 
favourably  influencing  the  course  of  severe  cases  of  puerperal 
septictemia.  Advocates  of  this  operation  contend  that  as  the 
uterus  is  the  chief,  if  not  the  sole,  focus  of  infection,  ite 
removal  will  arrest  the  continuous  passage  into  the  circula- 
tion of  fresh  organisms  and  toxins,  produced  by  the  active 
bacterial  development  proceeding  in  it.  It  is,  however,  certain 
in  severe  cases  of  septicsemia  that  widespread  dissemination 
of  organisms  which  multiply  in  the  lymph  or  blood  streams 
has  already  occurred  ;  removal  of  the  uterus  under  such  cir- 
cumstances cannot  arrest,  although  it  may  modify,  the  general 
infective  process,  and  therefore  is  not  to  be  regarded  as  a  radical 
operation.  The  latter  view  is  upheld  by  the  unfavoarabie 
results  of  this  operation,  for  up  to  the  present  it  has  not  h 
shown  to  increase  the  patient's  chances  of  recovery,  Wb 
there  is  evidence  of  abscess  formation  m  the  uterine  wall,  ' 
removal  of  the  uterus  by  the  vaginal  route  may  be  n 

2.  General  Puerperal  Peritonitis. — The  results  of  f 
mortem  examinations  show  that  this  condition  is  infrequei 
Some  of  the  symptoms  of  general  peritonitis — e.g.  continni 
vomiting,  meteorism,  irregular  pyrexia,  and  a  rapid  sm 
pulse^are  met  with  in  puerperal  septicemia.    The  cliniol 
diagnosis  of  general  peritonitis  accordingly  presents  unuBoal 
difficulties  in  cases  of    puerperal   infection.     A   systematic 
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description  of  the  clinical  features  of  this  aEFection  ib  un- 
necessary in  a  text-book  of  midwifery,  for  it  differs  little  from 
general  peritonitin  due  to  Hurgical  causes.  The  prognosis  is 
almost  hopeless,  but  free  drainage,  supvapubic,  vaginal,  and 
lumbar,  should  be  established  as  soon  as  the  diagnosis  is 
made,  and  the  same  general  and  specific  treatment  applied  as 
in  cases  of  puerperal  septiciemia. 

3.  Local  Pelvic  InHammation. — A  well-defined  group  of 
cases  of  puerperal  infection  may  be  recognised,  of  which  the 
main  feature  is  the  presence  of  pelvic  inflammatory  lesions — 
i.e.  of  course,  lesions  outside  the  uterus.  In  such  cases  the 
inflammatory  proceHS  is  seldom  limited  to  a  single  tissue  or 
a  single  organ,  yet  it  ordinarily  manifests  itself  chiefly  in 
either  the  pelvic  peritoneum,  the  prlrU'  cellular  tissue,  or  the 
uterine  appendages.  Thus,  in  pelvic  cellulitis  more  or  less 
extensive  peritonitis  is  usually  found  as  an  accompaniment, 
while  in  pelvic  iieritonitis  the  Fallopian  tubes  and  ovaries  are 
necessarily  implieatGd  to  a  greater  or  less  extent.  The  relative 
frequency  of  occurrence  of  this  group  of  local  puerperal  infec- 
tions is  probably  not  more  than  1  in  10  of  all  cases.  The 
original  Eocua  of  infection  is  in  almost  all  cases  the  uterus ; 
thence  the  process  spreads  by  direct  continuity  through  the 
Fallopian  tubes  to  the  pelvic  peritoneum,  or  through  a  cervical 
tear  to  the  cellular  tissue ;  or  it  may  spread  through  the 
lymphatics  of  the  uninjured  cervix  to  the  cellular  tissue  ; 
or  through  the  lymphatics  of  the  uterine  wall  to  the  peri- 
toneum. Occasionally  the  veins  appear  to  be  the  chief 
channels  of  infection,  and  a  spreading  phlebitis  occurs  which 
may  pass  downwards  to  the  femoral  vein,  or  upwards  to  the 
inferior  vena  cava.  The  comparative  rarity  with  which 
localised  pelvic  inflammation  follows  uterine  infection  is  prob- 
ably due,  in  some  way,  to  the  protection  afforded  by  the  zone 
of  leucocytic  activity  in  the  infected  uterine  wall  (see  p.  414). 
Common  Fea  lures. — Cases  of  puerperal  pelvic  inflammation 
are  probably  due  to  pyogenic  organisms  of  somewhat  atten- 
uated virulence,  or  to  auto- infection  by  the  diplococcus  gonor- 
rh(i>fe  ;  sometimes  also  to  bowel  infection  by  the  bacillus  coli 
communis.  It  is  usually  stated  that  they  are  characterised  by  a 
late  onset,  but  this  is  uot  strictly  accurate.  Severe  symptoms 
do  not  as  a  rule  appear  until  the  latter  half  of  the  first  week — 
n«,  about  the  fifth  or  sisth  day,  but  slight  symptoms  of  uterine 
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infection,  too  often  overlooked,  are  almost  always  present  eulM 
than  tliis.  When  such  symptoms  as  moderate  elevation  of 
tem])eratare  and  decomposition  of  the  lochia  are  disregarded, 
the  real  onaet  of  the  disease  is  naturally  tnisunderatood.  It 
is  quite  possible  that  if  due  heed  were  paid  to  the  RignifjcaDce 
of  these  symptoms  in  such  cases,  the  appearance  of  the  local 
inflammation  might  be  altogether  prevented  by  early  and 
appropriate  treatment.  A  rigor  often  occurs,  and  pelvic  pain, 
practically  unknown  in  sapramia  and  aeptie»mia,  ia  a  pro- 
minent symptom  of  the  onaet  of  some  of  these  affectioos. 
Their  general  course  ia  prolonged,  localised  suppuration  is  not 
uncommon,  but  a  fatal  termination  is  rare.  Mild  cnaes,  not 
marked  by  an  acute  onset,  are  probably  of  frequent  occurrence, 
and,  being  overlooked  or  inadequately  treated,  pass  into  the 
phase  of  chronic  pelvic  injiammation  so  often  met  with  in 
parous  women  of  all  classeB  of  life.  ^H 

Pelvic  Cellulitis  (synonyms :  Parametritis,  Broad-Ugam^^| 
Phlegmon), — Systematic   deacriptions   of    this   affection   Bli| 
usually  given  in  text-books  of  gynaecology  ;  a  few  j)ointa  only 
require  notice  in  the  present  connection. 

A  cellulitic  effusion  forms  a  hard  inmiovable,  non-tender 
swelling  which  may  fill  the  entire  pelvis  and  surround  the 
uterus ;  or  may  be  limited  to,  or  chiefly  apparent  in,  one  or 
other  broad  ligament.  In  the  former  case  the  position  of  the 
uterus  ia  unaltered  ;  in  the  latter  the  uterus  is  displaced  to 
the  unaffected  side.  Spreading  along  the  cellular  tissue  planes 
it  may  pass  upwards  to  the  iliac  foasa  and  the  anterior 
abdominal  wall,  forming  a  swelling  paljmble  by  alxlouunal 
examination  above  the  inner  halt  of  Poupart'a  ligament,  or 
may  track  upwards  along  the  ilio-psoaa  muscle  to  the  region 
of  the  kidney. 

In  Bome  cases  a  small  effusion  only  is  met  with,  which 
subsides  in  from  one  to  two  weeks  ;  more  frequently  it  is  b 
tensive  and  persists  for  several  weeks,  hut  ultimately  t 
absorbed ;  sometimes  suppuration  occurs,  indicated  by  e 
irregular  rises  of  temperature,  rigors,  exacerbation  i 
and  marked  increase  in  the  degree  of  leucocytosia —always 
present  in  pelvic  indammation.  Cellulitic  abaeessea  usually 
point  either  above  Poupart's  ligament,  or  in  one  or  other 
lateral  vaginal  fornix  ;  more  rarely  they  rupture  into  the 
rectum  or  bladder.     Occaaionally  they  pass  out  of  the  pelvic 
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cavity  through  the  sciatic  ov  obturator  foramiua,  to  appear  in 
tlie  buttock  or  the  anterior  aspect  of  the  thigh.  In  rare  cases 
of  exteasive  eflfusion  absorption  takes  phxee  around  the  uterus, 
leaving  the  pelvis  practically  free,  while  outlying  parts  of  the 
effusion  persist  and  ultimately  suppurate,  forming  abscesses 
in  such  situations  as  the  iliac  foasa  or  near  the  kidney.  This 
condition  has  been  named  remote  paravtetritis. 

Pelvic  Peritonitis  (Perimetritis)  and  Salpingo-aophoritis. 
A  peritonitic  pelvic  effusion  usually  occupies  the  iwuch  of 
Douglas;  it  therefore  forms  a  swelling  behind  the  uterus, and 
when  of  large  size  it  displaces  this  organ  forwards.  It  is  of 
softer  consistence  than  a  cetlulitic  effusion,  and  usually  tender 
to  touch.  A  root  of  matted  tissues,  comprising  omentum  and 
large  or  small  bowel,is  formed  above  it;  this  roof  is  recognisable 
as  an  abdominal  sweUing  occupying  the  hypogastrium,  tender 
to  touch,  ill-defined  in  outline,  and  sub-  resonant  on  percussion. 
These  effusiona  rarely  suppurate ;  when  suppuration  does 
occur  the  resulting  abscess  may  be  spontaneously  evacuated 
either  into  the  vagina,  the  rectum,  or  some  other  part  of  the 
bowel.  Spontaneous  absorption  without  formation  of  pus 
occurs  in  the  majority  of  cases,  and  is  usually  more  rapid 
than  in  the  case  of  cellulitis. 

Acute  tubal  or  ovarian  inflammation,  XfiaAing  to  the  rapid 
formation  of  a  pyosalpins  or  an  ovarian  abscess,  is  rarely  met 
with  in  the  puerperium.  Chronic  inflammatory  affections  of 
these  organs,  insidious  in  onset,  and  not  leading  immediately 
to  acute  symptoms,  are,  however,  not  uncommon  sequels  of 
puerperal  infection ;  they  are  usually  overlooked  until  the 
appearance  of  some  complication  or  the  chronic  ill-health  of 
the  patient  leads  her  to  seek  advice. 

Cystitis  may  occur  in  the  puerperium  from  careless  use  of 
the  catheter,  but  it  does  not  differ  from  the  same  condition  as 
met  with  under  other  circumstances. 

PA/e?ij(is,— Inflammation  of  the  pelvic  veins  no  doubt 
usually  accompanies  peritonitis  and  cellulitis,  but  it  is  limited 
to  the  affected  areas.  Clinical  diagnosis  of  this  condition  is 
impracticable,  and  therefore  need  not  be  further  considered. 
Phlebitis  may,  however,  occur  in  tying-in  women  in  the  great 
veins  of  the  lower  limbs,  or  much  more  rarely  in  the  upper 
limbs,  giving  rise  to  the  condition  known  as  phlegmasia  alba 
HJolens,  which  will  be  considered  in  the  next  section. 
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Treatment  of  Local  I'elinc  Injtammaiions.-^'Vhe  genei 
and  specific  treatment  of  septicemia  is  applicable  to  these  caaea 
also.  Diainfection  of  the  uterine  cavity  should  be  practised 
promptly  upon  the  appearance  of  acute  local  aymptoms,  and 
before  the  pelvic  inflammatory  effusions  have  had  time  to 
become  extensive.  At  periods  later  than  thia  intra-uterine 
treatment  is  of  little  use.  Prolonged  confinement  to  bed, 
with  careful  feeding  and  uuratng,  and  attention  to  the  daily 
evacuation  of  the  bowels,  will  in  moat  eaaes  lead  to  the  aliBorji- 
tion  of  the  effusion.  Collections  of  pus  should  be  evacuated 
without  delay,  the  incision  being  made  in  the  position  indicated 
by  softening ;  but  the  diagnosis  of  suppuration  is  sometimes 
difficult,  for  the  abscess  may  form  in  a  position  inaccessible  to 
clinical  examination.  Careful  and  rejieated  estimation  of  the 
number  of  leucocytes  in  the  blood  may  be  of  great  assistance 
in  diagnosis  ;  when  the  number  present  ia  25,000  per  cm.  or 
over,  with  a  high  percentage  of  eosinophile  cells,  the  presence 
of  pus  is  highly  probable. 

4,  Phlegmasia  alba  dolens  (White  Leg). — This  condi- 
tion when  well  marked  conaiats  in  a  general  swelling  of  the 
affected  limb  from  the  foot  to  the  groin ;  ita  onset  being  attended 
by  severe  pain,  pyrexia,  and  general  malaise.  Although  in  the 
great  majority  of  cases  it  affects  the  lower  limba  only,  in  a  few 
rare  cases  an  upper  limb  haa  been  simultaneously  or  subse- 
quently attacked.  Two  varieties,  the  thrombotic  and 
lymphatic,  may  be  distinguished. 

Thrombotic  Form.~\n  this,  the  most  frequent  form, 
immediate  cause  of  the  swelling  is  phlebitis  of  the  femoral  vein, 
leading  to  thrombosis  and  consequent  obstruction  to  the  veooos 
return  from  the  limb.  In  the  upper  part  of  Scarpa's  tri&ngto 
the  thrombosed  rein  can  he  readily  felt  as  a  firm,  somewhat 
nodular,  and  tender  thick  cord.  The  swelling  of  the  limb  i^ 
due  to  rapidly  developing  cedema,  which  appears  first  in  the 
foot  and  quickly  extends  to  the  thigh  ;  the  swollen  parts  are 
soft  and  pit  on  pressure,  and  are  at  first  of  a  duaky  Une 
rather  than  a  white  colour.  Usually  the  femoral  vein  is  in- 
volved by  continuous  apread  from  similarly  afi'ected  ut«TiDe 
or  pelvic  veins ;  sometimes,  however,  no  evidence  ot  pelvic 
phlebitis  ran  be  obtained  clinically.  But  the  condition  is 
alinust  certainly  septic  in  all  cases,  and  streptococci  have  been 
found  in  the  femorul  clut  by  Widal.   Probably  tbeae 
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rcQlating  in  the  blood-stream,  may  set  up  phlebitis  in  a 
I  part,  by  ftttackiug  the  endothelium  of  the  vein-wall, 
Slight  cases  of  this  variety,  in  which  only  the  foot  and  leg 
are  affected,  are  not  uncommon. 

Lymphatic  Form. — In  some  cases  no  signs  of  femoral 

^Jdirombosis  can  be  found;  the  swollen  limb  has  a  tense,  white, 

IgUstening  appearance,  and  does  not  pit  on  pressure ;  there 

nay  be  enlarged  and  tender    lymphatic   glands    felt  in  the 

In  the  early  stages  the  skin  shows  a  slight  flash,  and 

n  small  areas  of  dermatitis  or  superficial  gangi'ene  may 

iippear.     It  is  stated  that  in  such  cases  the  effused  fluid  in 

ibe  limb  is  not  serum  (as  in  ajdema),  but  coagulable  lymph, 

3  much  rarer  than  the  thrombotic  form,  and  is  probably 

Fdne  to  lymphatic  infection  setting  up  a  deep  cellulitis  in  the 

affected  limb.     It  is,  of  course,  aeptic  in  nature. 

It  is  not  at  all  infrequent  for  cases  to  be  met  with  in 
which  both  factors,  thrombosis  and  lymphatic  infection,  occur, 
giving  rise  to  swelling  of  atypical  characters. 

Although  sepsis  must  be  regarded  as  the  essential  cause 
of  phlegmasia,  certain  contributory  causes  must  also  be  recog- 
nised ;  of  these  the  most  important  is  hasmorrhage  during  or 
after  labour  ;  others  are  multiparity  and  general  ill-health, 
especially  blood  diseases.  The  frequency  of  phlegmasia  has 
greatly  diminished  since  the  general  adoption  of  antiseptic 
principles  in  the  practice  of  midwifery. 

Clinical  Fcatures.—A  more  or  less  acute  onset  is  cha- 
racteristic of  this  affection.  It  occurs  in  the  great  majority  of 
cases  in  the  latter  half  of  the  second  week  of  the  puerperium 
-(tenth  to  fourteenth  day),  although  it  may  appear  as  early  us 
)  sixth  or  as  late  as  the  thirtieth  day.  Acute  paiu  is  felt 
I  the  affected  limb,  and  the  temperature  may  rise  rapidly  to 
IS"  or  104°  F. ;  shght  shivering  or  sometimes  a  well-marked 
bgor  may  accompany  these  symptoms.  There  has  often 
Jen  a  certain  amount  of  pyrexia  during  the  first  puerperal 
Veek,  as  is  the  case  with  the  local  pelvic  inflammations  —  j.e. 
asepsis  has  not  been  successfully  maintained  (fig,  226),  The 
acute  pain  and  the  fever  last  from  three  or  four  days  in  a 
mild  case,  to  ten  or  twelve  days  in  a  severe  one ;  then  both  sub- 
side concurrently.  In  the  thrombotic  form,  tenderness  and 
induration  will  be  found  along  the  line  of  the  femoral  vein, 
^^be  affected  limb  is  immobile  as  if  from  paralysis,  and 
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Hkequenti;  the  preaenee  of  fluid  can  be  detected  in  the  knee- 
"5™'^-  The  temperature  of  the  affected  hmb  is  about  half 
a  degree  higher  than  thiit  of  the  sound  one.  The  left  leg  ib 
much  more  commonly  affected  than  the  right ;  this  is  no 
doubt  due  to  the  preponderating  frequency  of  the  first  position 
of  the  vertex,  which  makes  cervical  laceration  much  more 
common  on  the  left  than  on  the  right  side,  and  predisposes  to 
infection  of  the  left  broad  ligament,  ita  vessels  and  lymphatics. 
Both  limbs  are  affected  in  about  one-third  of  the  eases,  but 
almost  always  consecutively  after  an  interval  of  one  or  two 
weeks,  a  simultaneous  onset  of  the  disease  in  both  limbs 
being  extremely  rare.  From  recent  statistics  it  appears  that 
phlegmasia  occurs  about  once  in  foiu-  hundred  cases  of  labour. 
Caaeu  in  which  the  upper  limb  becomes  affected  are  very 
OQCommon. 

Treatment.—Tre&tmeat  should  be  chiefly  directed  to  the 
immobilisation  of  the  affected  limb,  and  the  relief  of  the  local 
pain.     Almost  the  only  risk  attending  the  disease  is  pulmonary 
embolism  from  detachment  of  a  portion  of  blood-clot  from  the 
thrombosed  vein.     To  prevent  the  occurrence  of  this  accident, 
the  limb  should  be  slung  in  a  cradle,  or  laid  upon  pillows  and 
immobiUsed  by  placing  heavy  sandbags  in  contact  with  it  on 
either  side,  from  the  hip  down  to  the  foot.     Voluntary  move- 
ment must  not  be  allowed   for  three  to  four  weeks  after  the 
cessation   of   all    febrile   symptoms.      Many    weeks   or   even 
months  may  elapse  before  all  the  sweUing  has  disappeared 
from  the  limb,  and  a  certain  amount  of  pain  and  stiffness  on 
movement  may  persist  for  even  longer  periods.     Pain  is  best 
relieved  by  the  application  of  moist  heat,  in  the  form  of  hot 
fomentations,  to  which  lead  and  opium  or  belladonna  lotion 
may  be  added.      After  the  pain   has  disappeared   the  limb 
mnst   be  kept  carefully  wrapped    up  in  cotton   wool,   and 
shielded  from  pressure  with  a  '  cage.'     In  cases  of  unusually 
ftcute  onset  attended  with    a    rigor,  antistreptococcic  serum 
^may    be   employed.      The   administration   of   citric   acid   in 
*^ii-grain  doses  three  times   daily  is  believed  to  retard  the 
^t>read  of  the  clot  by  diminishing  the  coagulability  of  the 
H|cx(d.     Massage  is  useful  in  the  later  stages  when  pain  and 
^^p^Uing  persist. 

^B     5.  Pyxmia  results  from  the  passage  of  infected  thrombi 
^^po   the   circulation   from   an    infected   clot  in  one   of   t^f 
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uterine  or  pelvic  veins.  The  dislodged  particles  may  sei  op 
infective  endocarditis  or  broncho -pneumonia,  or,  passing 
through  the  lungs,  may  become  lodged  in  distant  parts, 
organs  frequently  attacked  being  the  spleen  and  the  synovial 
membranes  of  tbe  large  joints.  No  part  of  the  body  is, 
however,  exempt  from  the  occurrence  of  metastatic  abscesses 
in  this  affection.  Frequently  a  suceeesiou  of  infected  thrombi 
are  dislodged  at  irregular  intervals,  leading  to  the  fnrmatiou 
of  a  series  of  abscesses  in  various  parts.  Or  local  swellings 
which  ilo  not  suppurate  may  be  formed  in  this  way. 

The  onset  of  pueriieral  pyiemia  cannot,  as 
distinguished  from  that  of  other  varieties  of  puerpi 
infection ;  an  acute  onset  with  rigors  is  commonly  met  with. 
It  then  manifests  itself  as  a  hectic  /ever,  the  temperatui'c 
being  remittent,  with  an  evening  rise  and  a  morning  period 
of  apyrexia.  Profuse  sweating  and  rapid  loss  of  flesh  are 
met  with ;  but  the  disease  is  not  as  formidable  as  puerperal 
peritonitis,  and  recovery  usually  occurs,  although  the  illnexB 
may  run  a  very  prolonged  course.  In  addition  to  the  general 
treatment  described  in  connection  with  septiciemia,  local 
effusions,  whether  purulent  or  serous,  should  be  evacuated 
whenever  they  are  so  situated  as  to  be  accessible  to  surgit 
treatment. 


Inflammation  of  the  Mammary  Glands 
(Mastitis,  Mammary  Abscess) 


ioi^H 


1  proper  precautions  are  observed  during  the  pro- 
cess of  suckling,  the  mammae  may  become  infected  by  various 
pathogenic  and  pyogenic  organisms  which  gain  access  to  it 
usually  through  superficial  skin -cracks,  or  sometimes,  jioBsibly, 
through  the  ducts  which  open  upon  the  nipple.  Recent 
bacteriological  observations  show  that  bacteria  are  present 
in  human  milk  in  86  per  cent,  of  pregnant  and  91  per 
cent,  of  lying-in  women.  Some  bacteriologists  have  slated 
that  staphylococci  can  often  be  found  in  the  milk-ducts  of 
healthy  nursing  women  when  the  glands  appear  to  be  normal. 
It  seems  probable,  therefore,  that  tbo  importance  assigned 
by  clinical  observations  to  nipple-cracks  in  the  production  of 
mastitis  has  not  been  over-estimated  ;  for  if  these  organisms 
may  occur  ia  the  milk-duels  without  causing  indammaiios,  it 
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,U8t  hie  theii"  entrance  into  the  lymphatica  tlirough  a  wound 
the  surface  which  eets  up  the  process.  The  physiological 
engorgetnent  of  the  breast  at  the  beginning  of  lautation,  which 
reaches  its  height  on  the  fourth  day,  does  not  lead  to  mastitis 
unless  infection  also  occurs  through  one  of  the  channels  just 
ndicatad.  The  inflammation  may  occur  (1)  in  the  sub- 
ftltaneous  cellular  tissue— usually  under  or  near  the  areola 
'pre-maminary  abscess) ;  (2)  in  the  substance  of  the  gland 
\intra-mammary  abscess) ;  (8)  in  the  sub-glandular  connective 
liBsue  {retro-mammary  abscess)  ;  the  last-named  variety 
leldom  follows  infection  through  the  nipple,  but  usually  results 
Itom  erapyiema,  or  disease  of  the  ribs.  The  foci  of  infection 
ire  often  multiple;  suppuration  frequently  but  not  invariably 
Secure,  and  abscesses  sometimes  form  in  more  than  one,  or 
Bven  in  all  three,  of  the  localities  just  indicated.  Mastitis 
BOay  occur  during  pregnancy,  but  this  is  rare ;  in  the  puer- 
perium  it  most  commonly  occurs  during  the  first  two  or  three 
treeks,  but  may  be  met  with  much  later  than  this. 

The  onset  of  mastitis  is  attended  with  difTused  redness 
Mid  severe  pain  in  the  affected  gland,  a  rapid  rise  of  tempera- 
tare,  headache,  and  other  signs  of  general  malaise ;  then  a 
firm  and  very  tender  swelling  appears  at  some  part  of  the 
gland.  Suppuration  may  be  attended  by  rigors,  and  the 
■Bual  local  signs—  softening  of  the  inflamed  area,  with  cedema 
of  the  skin,  or  redness  and  tension  if  the  abscess  is  superficial. 
A  pre-mamviary  abscess  sometimes  opens  spontaneously 
npon  the  smface  or  into  a  large  milk-duct,  leading  to  the 
discharge  of  pus  through  the  nipple.  The  diagnosis  of  a 
retro-mammary  abscess  may  present  difficulty,  but  upon 
this  subject  a  text-book  of  surgery  should  be  consulted. 
Sometimes  both  glands  are  affected,  but  seldom  simul- 
taneously, the  second  probably  becoming  dii-ectly  infected 
from  the  first  through  suckling  or  through  lack  of  surgical 
clean  linesB. 

Treat'meHt,—'i\i&  prophylaxis  of  mammary  infiammation 
consists  in  the  proper  management  of  the  breasts  during 
pregnancy  and  suckling,  which  has  been  akeady  described. 
When  nipple-cracks  are  promptly  and  thoroughly  treated, 
mastitis  very  seldom  ensues.  If,  owing  lo  the  death  of  the 
child  or  tor  any  other  reason,  the  mother  does  not  suckle, 
18  nipples   should   he   carefully   disinfected  in  the  maimer 
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described  od  page  40i,  and  the  Ucacte  prolerted  by  cotton-, 
wool  and  ti^tly  bandaged  If  tfaer  bacome  very  painful, 
the  bandage  may  be  ronoTed  and  an  erapoeating  lotion  (e.g. 
ean  de  Cologne  and  water)  anployed  for  a  few  honiBy  and  the 
bandage  then  re-applied.  A  salme  or  other  qiment  Bhoald 
be  given  daily  for  the  first  two  or  three  days.  Continnous 
pressore  with  the  aid  of  free  porgation  will,  as  a  mle,  qnicklj 
arrest  the  activity  of  the  gtands.  The  local  triplication  of 
belladcoma  and  the  administration  of  polassiam  iodide 
are  seldom  reqnired,  bat  may  be  lefiorted  to  if  difiScnlty  is 
expmeiced  in  arresting  the  secretion. 

The  first  signs  of  inflammation  in  the  breasts  should 
at  once  be  met  by  the  following  measures :  (1)  cessation  of 
suckling  from  the  affected  gland,  the  secretion  being  drawn 
oS  as  reijoired  with  a  breast-pomp ;  (2)  the  local  application 
of  moist  heat  thot  fomentations),  or  preferably  of  cold  by  the 
nse  of  L€iter*s  coils  throogh  which  a  stream  of  iced  water  can 
be  ran  ;  {S)  pargat>3n.  If  the  breast  is  extensively  affected, 
or  if  signs  of  sapparation  occar.  sackling  mast  be  entirely 
saspended,  the  anafEected  gland  tightly  bandaged  nnder 
cotton  wool  to  seeare  evoi  {H^ssare,  and  sapparating  areas 
promptly  laid  open  when  recognised.  The  incisions  shoald 
be  made  as  far  as  possible  parallel  to  the  coarse  of  the  large 
milk-dacts  which  converge  apon  the  nipple.  The  abscess 
cavity  is  freqaently  maltiloealar  and  of  irregalar  shape; 
sepia  most  be  broken  down  with  the  finger  to  ensare  efficioit 
drainage  of  all  parts  of  the  cavity,  and  a  coanter-opening  at 
some  dependent  part  may  be  reqaired.  Babber  tabes  shoald 
be  used  for  the  first  few  days  and  the  cavity  washed  oat  dafly 
with  an  antiseptic  solution— ^.^.  carbolic-acid  lotion  1-60. 
Tonics  sach  as  iron  and  quinine  are  always  indicated  daring 
convalescence,  which  may  be  prolonged  when  the  general 
health  is  unsatisfactory.  The  functional  adequacy  of  the 
gland  in  a  subsequent  pregnancy  as  a  rule  is  not  affected,  to^ 
the  amount  of  gland  tissue  destroyed  by  suppuration  is 
usually  small.  Sometimes,  however,  the  gland  is  so  dis^ 
organised  by  multiple  foci  of  suppuration  that  its  removal 
becomes  necessary. 
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Puerperal  Haemorrhage  :  Secondary  Post-partum 

Hjemorrhage 

Hiemorrhage  may  occur  at  almost  auy  period  of  the 
puerperium,  and  may  be  due  to  a  variety  of  different  con- 
ditions. In  slight  cases  it  takes  the  form  of  an  undue  amount 
of  bleeding  during  the  first  three  days,  undue  prolongation  of 
the  hemorrhagic  stage  of  the  lochia,  or  recurrence  of  bleed- 
ing after  the  lochia  have  become  serous.  Such  cases  may 
be  due  (a)  to  retention  in  the  uterus  of  a  small  portion  of 
placenta  or  chorion,  or  blood-elot,  which  may  or  may  not  be- 
come infected  ;  (i)  to  delayed  involution  caused  by  not  suck- 
ling, or  by  general  ill-health  ;  (c)  to  uterine  congestion  caused 
by  cardiac  or  hepatic  disease,  by  backward  displacement  of 
the  uterus,  by  getting  up  too  soon,  or  by  constipation. 

In  severe  cases  a  sudden  severe  hamorrhage  may  occur 

or   there  may  be   continuous  bleeding  of  moderate  but  not 

alarming  extent,  or  irregular  profuse  losses  of  blood.     Such 

cases  are  due  to  (a)  sudden  relaxation  of  the  uterus  in  the 

first  few  days  of  the  puerperium  from  nervous  shock  ;  (b)  to 

wtbe  separation  of  retained  pieces  of  placenta  of  considerable 

ize,  especially  if  they  become  infected  ;   (c)  to  the   formation 

'.  a  placental  polypus ;    (d)  to  puerperal   inversion   of   the 

,  {e)  to  the  presence  of  new  growths  in  the  uterus — 

Sf.g,  a  fibroid  which  has  become  infected  or  is  being  extruded 

uto  the  uterine  cavity,  carcinoma   of  the  cervix,   or  lastly 

chorionepithelioraa  {deciduoma  malignum). 

Most  of  these  conditions  and  their  treatment  have  been 

already  discussed  in  connection  with  labour,  but  the  clinical 

iBOciation  of  chorionepithelioma  with  the  puerperium  is  of 

nnsiderabte    importance,    and   a   short    description   of  this 

lieease  is  accordingly  necessary. 

Chorionepithelioma 

(Synonyms :  Dei-iduoma  miiUgnum ;  syncytioma  malignum ; 
xcinoma  syncytiale.) 

Chorionepithelioma  is  a  malignant  tumour  arising  either  in 
[mediate,  or  more  or  less  remote,  connection  with  pregnancy, 
and  situated  most  commonly,  but  not  invariably,  in  the  uterus ; 
in  this  organ  it  forms  a  soft  hwmorrhagie  growth  occupying  the 
lual  site  of  the  placenta^i.e.  the  fundus  and  adjacent  portions 
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of  the  anterior  and  posterior  uterine  walls  (fig.  227).  The 
primary  growth  may,  however,  be  situated  in  the  vaginal  walls, 
the  labium  majus,  the  Fallopian  tube,  or  the  ovary.  The 
disease  is  characterised  clinically  by  the  occurrence  of  irregu- 
larly recurrent  and  often  violent  hsemorrhages  in  the  puer- 
perium,  following  an  abortion  or,  more  rarely,  a  full-time  labour; 
the  interval  between  the  end  of  pregnancy  and  the  onset  of  these 
symptoms  is,  however,  very  variable.  Other  symptoms  quickly 
appear — viz.  a  foul  discharge,  progressive  ansamia,  cachexia, 
fever,  and  sometimes  rigors.  Metastatic  growths  are  quickly 
formed,  and  in  many  cases  this  tumour  destroys  life  with 
almost  unexampled  rapidity.  After  much  discussion,  and 
many  contradictory  observations,  it  has  now  been  definitely 
proved  that  it.arises  from  the  chorionic  epithelium,  both  layers 
of  which  are  represented  in  the  specific  cellular  elements  of  the 
tumour.  It  therefore  is  clearly  of  embryonic,  not  maternal 
origin. 

Microscopical  Characters, — The  cell  elements  which  are 
typical  of  this  tumour  are  the  following  (fig.  2286) :  (1)  large 
irregular  multinucleated  masses  of  protoplasm  (plasmodia)  in 
which  cell  boundaries  cannot  be  recognised  ;  these  are  derived 
from  the  syncytium ;  (2)  small  polyhedral  cells  with  large 
nuclei  lying  in  closely  packed  masses  ;  these  are  derived  from 
Langhans's  layer ;  (8)  large  mononucleated  cells,  and  multi- 
nucleated giant  cells,  collected  in  masses,  or  invading  the 
stroma  of  the  uterine  tissues  :  these  are  probably  derived 
from  both  (1)  and  (2).  In  addition  to  these  elements,  definitely 
recognisable  chorionic  villi  are  sometimes  present,  either  of 
normal  appearance  or  in  a  condition  of  hydatidiform  degene- 
ration; from  these  villi  the  origin  of  the  three  varieties  of 
cells  just  described  has  been  traced  by  a  number  of  different 
observers  (fig.  228a).  The  tumour  elements  show  remarkable 
powers  of  invasion  ;  they  attack  the  uterine  tissues,  and  per* 
forate  the  walls  of  the  blood-vessels  (usually  veins),  and  thus 
become  disseminated  by  the  blood-stream.  This  accounts  for 
the  unusually  rapid  formation  of  metastases.  The  tumour 
tissues  themselves  contain  much  effused  blood  and  tend  to 
undergo  rapid  necrosis  ;  the  greater  part  of  the  growth  is 
usually  found  to  consist  of  debris  of  broken-down  tissue  and 
clot ;  only  at  the  growing  edge  can  the  cliaracteristic  elements 
be  found. 
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The  Btriking  roBembiance  of  the  cell  elements  of  this  tumour 
}  the  mnlignaut  or  perforating  variety  of  bydatidiform  mole 
i  been  referred  to  on  a  preyiouB  page  ;  this  constitutes  one 
f  the  chief  difficulties  in  the  microscopic  diagnosis  of  chorion- 
pithelioma  (p.  109). 

Clinical  Diagnosis. —C&ses  of  chorionepithelioma  follow- 
ing quickly  ujmn  an  abortion  huve  been  frequently  mistaken 
for  saprmmia  witb  retention  of  placental  tissue,  and  treated  as 
inch.  Both  conditions  are  attended  with  httmorrbage,  a  foul 
uterine  discharge,  fever,  enlargement  of  the  uterus,  and  the 
^esence  within  it  of  decomposing  debris  of  tissue  or  blood-clot. 
g  out  the  uterus  brings  a  temporary  improvement  in 
B  of  chorionepitbelioma,  but  sooner  or  later  the  eymptoma 
rail  recur  with  severity,  and  the  uterus  Is  again  found  to  contain 
considerable  masses  of  di^bris,  although  completely  evacuated 
at  the  first  operation.  The  rapid  reproduction  of  decomposing 
tissue  in  the  uterus  under  such  circurastancea  is  strongly 
BUggestive  of  chorionepithel ioma.  The  ultimate  diagnosis  can 
only  be  made  by  a  skilled  mieroseopist,  and  in  cases  of  doubt 
the  whole  of  the  tissue  removed  from  the  uterus  should  imme- 
bdiately  be  placed  in  normal  saline  solution  and  sent  to  ihe 
ntbologist  with  as  little  delay  as  possible. 

Treafnteni.— Hysterectomy  is  the  only  treatment  which 
KofTers  any  chance  of  success.     Cases  have  been  recorded  in 
Imbicfa  this  operation  has  been  successful  even  after  the  forma- 
rtion  of  definite  metastases  in  distant  parts.     It  should,  there- 
fore, be  advised  in  all  cases,  however  advanced,  if  there  is 
a  reasonable  chance  of  the  patient  surviving  the  operative 
procedure. 


Reproductive  Insanity 


I  Insanity  may  occur  in  association  with  all  stages  of  the 
reproductive  process ;  it  is  usual  to  describe  as  separate 
conditions  the  insanity  of  pregnancy,  the  insanity  of  the 
puerperium,  and  the 'msamty  of  lactation.  Cases  occurring 
'  within  sis  weeks  of  labour  are  classed  as  puerperal,  those 
occurring  later  as  eases  of  insanity  of  lactation;  this  distinc- 
tion is  artificial,  for  puerperal  involution  is  not  completed  at 
the  sixth  week,  and  lactation  commences  on  the  third  day. 
The  term  'reproductive  insanity'  may  conveniently  be  used 
^_  to  include  all  three  of  these  varieties. 
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From  the  bIa  tie  tics  of  the  Lunacy  ConimwmSB^x^ 
appears  that,  among  female  patients  in  this  oootitry,  easee  ol 
reprodoctive  insanity  form  about  7  to  8  percent.  tA  the  whole, 
the  incidence  being  rather  greater  in  public  thui  in  private 
institutions.  From  the  records  of  259  cases  of  reprodactire 
insanity  from  the  Claybury  Asylum  recorded  by  Joaee,  it  ap- 
pears that  21'6  per  cent,  occnrred  during  pregnancy,  46-0  per 
cent,  during  the  early  paerperium,  and  32*4  i>er  cent,  later 
than  the  sixth  puerperal  week.  With  regard  to  the  caosee  of 
reproductive  insanity,  three  points  of  special  interest  may  be 
noted  :  (1)  about  25  per  cent,  of  all  easee  are  said  to  occur  in 
single  women,  and  in  esses  of  insanity  during  pregnancy  this 
preponderance  is  even  greater  ;  (2)  in  a  considerable  propor- 
tion of  cases  occurring  during  the  puerperiom  signs  of  septic 
infection  are  present,  and  it  is  possible  that  the  toxic  con- 
dition of  the  blood  thus  induced  may  detennine  the  outbreak 
in  patients  subject  to  hereditary'  or  other  predispositions  to 
mental  instability  ;  (8)  the  subjects  of  insanity  occurring  in 
connection  with  lactation  are  usually  debilitated  to  health  bj 
previous  child-bearing  or  by  general  causes.  To  these  caoseB 
must  be  added  in  all  cases  the  general  personal  and  hereditary 
conditions  which  favour  the  occurrence  of  insanity.  Accord- 
ing to  Cloofiton,  the  frequency  of  puerperal  and  lactatianal 
insanity  is  about  1  to  every  400  confinements. 

Insanity  in  pregnancy  and  in  connection  with  laetaljoa 
is  usually  of  the  depressed  melancholic  type,  and  is  associated 
with  tendencies  to  suicide  or  infanticide ;  that  occurring  in 
the  puerperinm  is  more  often  of  the  exalted,  maniaol,  type. 
In  pregnancy,  80  per  cent,  of  the  cases  occur  after  the 
fifth  month ;  in  the  puerperium,  according  to  Rlgden,  over 
90  per  cent,  occur  during  the  first  fourteen  days ;  in  laetatioo 
cases  occur  with  almost  equal  frequency  from  the  aeeood 
month  to  the  end  of  the  second  year.  In  puerperal  eaaee  the 
most  important  premonitory  symptom  is  sleepleesoess,  which 
is  almost  invariably  met  with :  when  associated  with  head- 
ache and  slight  fever  it  is  of  still  greater  significance.  The 
onset  of  (he  disease  is  often  an  acute  outbreak  of  mania, 
ksaociated  with  great  violence  and  restlessness.  I>epreaBed 
tjpee  of  insanity,  however,  may  also  occur  in  the  paarperiam. 
The  prognosis  of  reproductive  insanity  is  better  than  that 
of  any  other  variety  of  insanity  ;  from  70  to  80  per  cent,  of  all 
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e  said  to  recover.  The  premonitory  gleeplesBness  and 
headache  are  beet  treated  by  large  dosea  of  alcohol  and  hy 
hypnotic  drugs.  When  the  diaeaee  fully  manifests  itself,  the 
patient  should  he  immediately  removed  to  an  institution  for 
treatment. 


Sudden  Death  in  the  Puerperium 


k Cases  of  sudden  death  in  the  puerperium  may  be  due  to 
cope,  coma,  or  pulmonary  emboHsm. 
Syncope  is,  of  course,  most  likely  to  occur  in  subjects  of 
onic  cardiac  disease  (either  valvular  or  myocardiac),  in 
cases  of  profound  chronic  anremia,  and  in  canes  where  pro- 
fuse hfflmorrhage  has  accompanied  labour  or  followed  delivery. 
It  is  well  recognised  that  in  cases  of  mitral  stenosis  or 
incompetence  the  danger  is  hy  no  means  over  when  the  child 
is  horn  ;  in  a  considerable  proportion  of  cases  which  terminate 
fatally  cardiac  failure  occurs  in  the  first  week  of  the  puer- 
^Terium.  In  some  rare  instances  shock  appears  to  he  the 
cause  of  the  syncope,  and  sudden  death  has  been  known  to 
follow  rapid  emptying  of  the  uterus,  as  in  precipitate  labour, 
in  apparently  healthy  persons. 

Syncope  can  only  be  treated  by  cardiac  stimulation  and 
the  administration  of  oxygen. 

Pulmonary  embolism  may  occur  during  pregnancy,  labour, 
or  the  puerperium.  It  may  be  caused  by  detachment  of  a 
jjortion  of  clot  from  a  healthy  thrombosed  uterine  sinus  by 
violent  coughing,  hy  muscular  exertion  or  during  a  convul- 
sion ;  aometimes  it  appears  to  be  spontaneous.  Pulmonary 
emboli  of  this  kind  may  contain  a  portion  of  a  chorionic  villus 
which  has  entered  a  uterine  sinus  and  been  carried  thence 
to  the  lungs.  Occasionally  air  embolism  is  caused  by  the 
injection  of  air  into  the  uterus ;  this  has  followed  puerperal 
intra-uterine  douching,  or  intra-uterine  injections  of  glycerin 
for  induction  of  premature  labour,  when  these  procediu^s  have 
been  clumsily  carried  out  and  air  pumped  into  the  uterus. 
Lastly,  pulmonary  embolism  may  occur  in  cases  of  phleg- 
masia dolens  by  detachment  of  a  portion  of  the  femoral 
thrombus. 

Pulmonary  embolism  may  cause  instant  death,  but  this 
is  rare.     Usually  some  hours  elapse  during  which  certain 
aiptoms  develop  which  vary  according  to  the  size  of   the 
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obstructed  vessel.  If  this  is  large,  extreme  air-hanger 
(dyspnoea),  with  cyanosis,  and  a  rapid  feeble  pulse  are  the 
chief  symptoms ;  if  the  vessel  is  small,  the  symptoms  resemble 
those  of  shock—  pallor,  cold  surface,  and  small  feeble  pulse. 
Recovery  is  not  impossible  in  the  latter  case,  although 
naturally  the  prognosis  is  very  grave. 

The  only  treatment  possible  is  cardiac  stimulation  and 
administration  of  oxygen. 

Puerperal  coma  may  occur  in  the  subjects  of  diabetes,  in 
connection  with  eclampsia,  or  from  cerebral  hsemorrhage. 


MANAGEMENT  OF  THE  CHILD 


Part  VI 
THE    NEW-BORN    CHILD 


General  Management 

"When  the  cibild  has  Iwen  delivered  in  a,  healthy  condition 

>e  respirivtory  process  is  commenced  almost  instantly,  and 

r  a  few  inetfectmil   gasps    it   cries   lustily.     The    mouth 

id  throat  ahoiitd  be  immediately  cleared  out  by  laying  tho 

Id  on  its  side  and   wiping  out  the  buccal  cavity  and 

larynx  with  a  piece  of  wet  cotton-wool  twisted   round  the 

;Ie  finger.      Delay   in    breathing  on  the  child's  part  may 

be   overcome   by   lightly   flicking   or   slapping   its   body,   or 

sprinkling  tepid  water  on  its  face  and  chest.    When  breathing 

has  been  started,  the  eyes  should  be  wiped  with  boric  lotion 

40)  to  free  the  lids  from  vernix  caseosa,  &c. ;  if  a  purulent 

inal   discharge   has   been   present    during   pregnancy,   a 

flolution  of  1-4,000  perchloride  of    mercury  should  be  used 

for  this  purpose,  and  afterwards  one  or  two  minims  of  a  1  per 

tent,  solution  of  nitrate  of  silver  introduced  into  the  lower 

((yelid  with  a  dropper;  this  procedure,  introduced  by  Cri 

reliable  prophylactic   against   ophthalmia  neonatorimi. 

cord  may  be  divided  as  soon  as  it  has  ceased  pulsating, 

earlier  when  respiration  has  been  satisfactorily  established, 

Two  ligatures  of  twisted  thread  or  tape,  previously  boiled, 

should  be  applied,  one  about  an  inch  and  a-half  from  the  navel, 

le  other  an  inch  further  away  ;  that  on  the  foetal  side  must 

tightly  tied  with  care,  and  the  cord  then  divided  with  a 

of  sterilised   (boiled)   scissors.     Careful   antiseptic  pre- 

Ltltions  are  reqiured  in  ligaturing  and  dividing  the  cord  on 

lUnt  of  the  danger  of  umbilical  sepsis  (see  p.  471). 

The  infant's  bath  is  usually  undertaken  by  tlie  nurse,  but 

medical  man  must  see  that  the  work  is  properly  done. 
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Thf!  amount  of  vemix  caneoss  varies  greatly  ;  when  tliere  & 
ii  vf^A  dtnil  it  cun  ttest  be  removeH  by  the  use  of  warm  oUve 
oil  litiil  HW»hM  of  coltoii-wool.  Unless  all  vemix  is  removed 
from  tho  foldw  of  Hkin  at  the  groins  and  axillee,  cutaneous 
irritation  will  nftorwiinlB  Ije  caused.  The  infant  may  then  be 
]ilAco(i  it)  It  lidtli  of  Hoaji  and  water  at  a  temperature  of  100'  F. 
'I'hn  modical  man  mUHt  afterwards  examine  the  child's  body 
and  muke  sure  tliat  iiu  t-ungenilal  defect  is  present,  sach  as  deft 
paliito  (wbidb  woulil  hinder  suckling),  hernia,  undescended 
teMticIn,  or  imperfornU;  anus ;  the  immediate  recognition  of 
tho  latter  defoct  iM  a  very  important  matter,  both  for  the 
erodil  of  the  doctor  and  tlio  cIianceM  of  surviviil  of  the  child. 
In  thn  oaso  of  n  dilTicult  laiiour,  the  possibility  of  obstetric 
iiijurioB  to  thu  head  or  limbs  must  be  borne  in  mind.  The 
poHitiun  of  the  caput  iu  head  presentations  may  be  noted  for 
oontlrmntion  of  the  cliniual  diagnosis  of  position  (see  p.  217). 
The  stump  of  thn  cord  should  then  l>e  examined  to  make  sure 
thiU  tlio  ligature  Ik  secure,  and  a  sterilised  dressing  applied 
H(i  iiH  to  onvtilop  it ;  or  i\w  curd  may  first  be  dusted  over  with 
juiwdtirod  iKtrio  acid,  and  then  enclosed  in  boric  lint.  The 
nmri'hud  linen  rag  which  is  iK)pularly  employed  in  many  parte 
(it  tlio  country  for  lliis  purpose  is  a  very  fair  approach  to 
A  sUiriliMdd  drfHsing.  The  nurse  must  take  the  greatest  care 
t<)  ktyip  the  oonl  surgically  clean  during  the  process  of  shed- 
ding. The  child  should,  if  possible,  be  weighed  before  beinf; 
drtwMHl,  Aiid  it  is  wt>ll  tu  kc«p  a  regular  record  of  its  tempen- 
tHit>.  latcn  in  the  rectum. 

l>uring    Iho  llrst    twenty-four    hoars  the  infant  sleeps 

«)iuo»t  raiitiiniotisly,   |m«sm   a   liUle   clear  colourless  urine, 

and  iHiKilly  nuumiuioM  the  ev«cualion  of  its  meeoniam.    If  it 

-,iv-kl<hl  by  th«  mother,  the  child  alionld  be  pat  to  the 

'  1^  (M-  tnii'^  tluring  the  oiturse  oi  the  first  day ;  a  little 

»itl  br  idilAiiieit  which  will  suffice  for  its  inu»ediat« 

(tw^ts  and  ill  W'lt»v-vd  to  *ct  as  K  purgatiTC,  tlias  | 

n  ovlHlls.^\tl  <'(  ih«  iuM\uiiua. 

lafknt  Feeding 
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Inother  for  the  first  three  to  sis  mouths  of  its  life.     This 
B  best  for  the  infant  because  it  is  receiving  a  natural  food 

suited  to  its  special  requirements,  and  beet  for  the  mother 

because  a  period  of  mammary  activity  is  a  valuable  aid  to  the 

processes  of  involution  in  the  genital  tract. 

Contra-indicatiotis  /or  Suckling. — These  may  be  briefly 
tated,  and  require  little  or  no  comment : 

General.     (1)  Pulmonary  tuberculosis  in  all  stages. 

(2)  Valvular  lesions  of  the  heart  with  incom- 
plete comiiensation. 

(3)  Syphilis  acquu'ed  during  pregnancy. 

(4)  Acute  illness  of  any  kind. 
Local.         (1)   Severe  fissures  of  the  nipple. 

(2)  Acute  mastitis,  with  or  without  suppuration. 

(3)  Absence  of  secretion. 

(4)  Incm'able  retraction  of  the  nipple. 
Infantile.   (1)  Inability  to  suck. 

(2)  Digestive  disturbances. 

(5)  Loss  of,  or  failure  to  gain,  weight. 

Composition  and  Characters  of  Human  Milk. — The  re- 
action of  human  milk  is  alkaline,  but  on  exposure  to  the  air 
i  rapidly  changes  by  lactic  acid  fermentation,  becoming  first 
bentral  and  finally  acid.  Its  specific  gravity  varies  between 
%030  and  1034,  and  it  contains  about  68  per  cent,  of  water. 
In  solution  are  found  sugar  (lactose),  certain  nitrogenous 
substances  (casein  and  a  small  proportion  of  lactalbumen  or 
whey  proteid),  inorganic  salts  (chloride  of  sodium,  phosphates 
of  lime,  sodium,  potassium,  and  magnesium),  and  traces  of 
free  gases  (carbonic  acid,  oxygen,  nitrogen).  These  various 
oonatituents  are  constantly  present,  but  tbeir  proportions  vary 
At  different  periods  of  the  puerperium ;  the  following  table 
I  been  compiled  by  Cameron  and  Soldner  from  a  recent 
Bries  of  observations,  and  their  results  have  been  generally 
med  by  others : 


2-8% 
81% 
36% 


54% 
6-2% 
6-4% 
67% 


0-3*  % 
037% 
0-22% 
0-20% 
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An  nanlyeis  of  94  snmplos  o[  humaD  milk  by  Carter  and 
Eichmond,  taken  at  varying  periods  of  the  first  month  of  the 
puerperium,  gives  the  following  arithmetical  mean  : 

■^V                 Specific  8»<'tj 1031  to  1030  ^^V 

^H             Wtter 86-M  '^^M 

^^H             Proleid t-9T  ^^M 

^^H            FKt ...       8-07  ^^M 

^M           Bn«kT S-S9  ^^H 

^            Adk(nlts) Om  '^^^ 

liiritt  thoB  be  seen  iha  ttw  noraimi  ol  Ow  flnt  waA 
QGotaiiiB  tlw  la^qprt  pn^Mrtiimot  pnttAiB  and  nlta;  afhrttu 
pariod  the  fnqpcatioiu  <A  these  oonstitMntB  atodflyJiMinirii. 
FWt  u  found  to  inoreue  ap  to  tbe  end  d  0ie  foit  monlh, 
and  ttien  to  lall  oemddenlily;  nigu  ■*— dfly  iiiiifw  in 
,  pnqiortion  to  the  end  ol  the  ttiid  moDtii.  Tbm  kTera^B  ntio 
o(lHntei&kicubohydntei(8agKrMidtRieoinluMd)iB  1  toS|. 
Hmnkn  milk  is  to  be  re^rded-aa  a  tood  (tf  aomeiriiat  variahlB 
flompontion,  and  it  is  pnAabls  Qiat  a  eomepondiag  variataon 
•xate  in  ttie  nutritional  reqoinmwatB  or  the  digeetm  e^aotiM 
ot  infants.  Themammatyaeaetiuicf  amoltipaniBbeliaTCd 
to  be  len  variable  in  amoont  and  eonatitntion  flian  fliat  of  a 
primqiaia.  Variation  in  the  pnpuiioo  <rf  proteid,  taA,  and 
■agar  in  human  nulk  appears  to  exert  UtUe  influence  upcoi  tiie 
progreas  of  the  child. 

The  daily  amoont  secreted  by  the  mammary  glands  is 
estiniated  at  from  1,000  to  1,^00  grammes.  The  presence  erf 
miero-orgamBms  in  the  milk  of  healthy  women  has  been 
already  mentioned  (p.  438). 

INet  is  an  important  factor  in  maintaining  the  pneess  6t 
lactation  ;  food  rich  in  proteids  and  carbohydrates,  bat  simple 
in  form,  and  accompanied  by  a  liberal  allowance  of  floid,  is 
bast  for  a  oorsing  irtnuan.  In  soch  a  diet  milk  will  obvioosly 
form  an  important  itsm.  AIcoIkJ  is  not  neoessaiy.  Fruit 
and  grem  reg^aUes  most  be  takm  with  emotion,  as  they 
Iraqaently  affect  the  milk  so  as  to  caose  digestive  distnrbaiiees 
in  the  child.  Th«  greater  onmber  of  purgative  drags  abo 
find  their  way  into  the  lacteal  seeretkni  and  act  upm  the 
ehiM,  castor  oil  being  the  chi^  exc^ition.  The  qnality  of 
tbe  bwAeal  secretion  may  be  iigarioaslj  affected  by  aemos 
shock,  emotion,  fits  of  ang<a-.  hysteria,  and  other  nenraos 
dutarbanees,  but  w«  hav«  uo  ^ecise  knowladga  of  Om  natnn 
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I  the  ehangea  which  occur  in  it.     From  this  it  follows  that 

iromen  of  a  pronounced  neurotic  temperament  do  not  make 

x>d  nnrees.     When  menstruation  occiu's  in  nursing  women, 

1  monthly  period  is  accompanied  by  a  diminution  in  the 

,1  amount  of  the  mftmmary  secretion  and  an  increase  in 

'  the  proportion  of  sohds.     The  effect  of  pregnancy  is  variable, 

and  often  no  influence  at  all  appears  to  be  exerted  by  it  on  the 

mammary  function. 

Growth  and  Progress  of  the  Child. — The  only  true  test 

of  successfu!  feeding  is  the  condition  of  the  child.     It  must 

be  recollected  that  Rometimes  a  child  does   not  thrive  upon 

its  mother's  milk  even  when  the  mother  is  healthy  and  the 

mammary  secretion  abundant  and  apparently  normal.    During 

the  first  three  days  it  loses  weight  owing  to  the  evacuation 

of    the  meconium  and  to  loss  of  fluid  through  the  kidneys 

and  the  lungs ;  this  loss  seldom  exceeds  five  or  six  ounces, 

bat  in  the  child  of  a  primipara  loss  of  weight  may  continue 

up  to  the  iittii  or  sixth  day  owing  to  tardy  establishment  of 

lull  mammary  activity.     At  the  end  of  the  first  week  the  loss 

ought  to  have  been  made  up  and  the  weight  at  birth  regained, 

but  it  is  not  uncommon  for  progress  to  be  slower  than  this. 

During  the  remainder  of  the  first  month  a  gain  of  four  to 

seven  ounces  a  week  is  satisfactory. 

^L      About  the  third  or  fourth  day  the  character  of  the  infant's 

^BDotions  begins  to  alter  ;  the  meconium  disappears,  and  fieeal 

^niatter,  yellow  in  colour,  alkaline  in  reaction,  and  of  the  con- 

^^BStence  of  custard,  takes  its  place.     Three  or  four  motions 

^^hre  usually  passed  daily.     Digestive  disturbances  immediately 

^Uffect  their  character  (see  p.  460).     The  umbilical  cord  should 

undergo  dry  aseptic  necrosis  ;  a  line  of  demarcation  forms  at 

its  junction  with  the  abdominal  wall,  and  about  the  fifth  or 

^txth  day  (see  figs,  213  and  2'2'2)   it  separates  spontaneously, 

^beaving  a  small  clean  ulcer,  which  cicatrises  rapidly.     It  is, 

^Htowever,  not  very  uncommon  for  the  cord  to  undergo  a  moist 

^Fform   of   necrosis  without   offensive  odour,  and  under  these 

circumstances  separation  may  he  delayed  until  the   second  or 

even  the  third  week.     A  cord  in  this  condition  must  be  treated 

^^with  the  most  scrupulous  care,  and  kept  covered  with  boric 

^LKid,  or  some  non-irritating  antiseptic  such  as  aristol.     The 

^nkin  of  a  healthy  infant  often  desquamates  during  the  first 

^Hneek,  and  may  become  yellowish  in  colour,  suggesting  jaundice ; 
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:his  ^   izie   :o   uiaorpauxi    i   rngmem   into   the  blood  from 
iPnuHTriij    aaruBs  vgurimg  m  "he  liver. 

Xlii^i  -gciiiir:  :  fv  'jue  Jiothpr  is  iinpraeticabie  from  the 
irs£.  -r  212^  «•  2e  TrHDAtizreiv  :u)andoiiecL  the  infant  mav  be 

■Wririk  ai  '^■Piiiiiij^ — r^gn  -ob&tinites  for  human  milk 
31AV  -e  -niELoyiHi — =02.  :he  Tiut  jf  :he  l-ow  and  the  ass  ;  the 
'omziai^kLTiE'    -L'mgiJi^iLii  n     >£   ~hese    rhree    is    shown  in  the 
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L'Tinnu  I'r^f^fiir  7-jii--r  in.  -•.;itx^rite  -study  has  been  made  of 
the  •vjmpoflitit.n  ,i  w.-^'-i  nnlk  ind  rhe  variations  which  it 
aniierjoes.  I*  h.i-  -j*^!!  ri.iinii  :uar.  while  the  average  com- 
pos it  ii.n  ;.s  *n  -rare^i  ir.  :iie  tAine.  wiile  variations  occur  in  the 
milk  'A  ii:f»^ren:  A:'.".«i.^  :t  r^iw-?.  .ind  dlso  in  the  milk  of  anv 
i^injie  \rAri\-M  fr  or/.  Uj  :•:•  -iaj.  Bv  osing  the  mixed  milk  of 
a  herd,  :T<%r.^r  ^ir.iformitj  -it  ':t>mp<jsition  can  be  obtained 
than  xith  rr.e  r:*i.k  .f  a  ^inirie  tniTTnil,  This  is  directlv 
the  fj/fiUwy  of  wh.i:  wi.-?  f.irmerlv  believed  to  be  the  case. 
Wf;  hav^;  Hf^n  rh^t  h^mar.  milk  is  als*?  subject  to  consider- 
abl^j  VArintioni  in  roraf-^jiici'jn :  accord  in  i:  to  Rotch,  this  is 
ft^pj^riHlly  fhf;  cane  with  the  proteitls,  which  may  vary 
from  J -OH  f»#;r  cent,  to  414  per  cent,  without  producing 
any  ill  ^jff^j/t  \\\i(}X\  the  child.  It  will  accordingly  be  under- 
hUhA  that  th^;  aU>ve  table  set3  forth  the  average  proportions 
only. 

It  rnay  Ihj  Haid  generally  that  cow's  milk  diflfers  from 
htirnari  rriilk  in  lH;in^  acid  in  reaction,  in  containing  con- 
Hidiuably  I(!hh  Hii^ar  and  considerably  more  proteid,  while 
ih<!  |Mii cnntai^o  of  fat  iH  ab<jut  the  same ;  further,  the  proteids 
of  rnw*H  milk  diflcr  in  being  less  easily  digestible  than  those 
of  liinnim  milk.  Milk  proteids  are  of  two  kinds:  caseinogen 
or  nrnKuliibln  prot(3i(l— /.f/.  coagulable  by  the  enzyme  of 
and  ivht'!/  proteids  or   non-coagulable  proteids— ».e. 
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those  which  remain  in  solution  after  coagulation  with  rennet, 
lie  proportions,  according  to  Koenig,  are : 


GnBeinogen 
Whey  proteid 


.  0-59  % 
,  1-33% 


Ihe  practical  result  of  this  difference  is  that  the  curd  o[  cow's 
i  coarser  and  more  difficult  to  digest  than  that  of 
Ihoman  milk. 

It  must  also  be  home  in  mind  that  cow's  milk  is  liable 
contamination  with  pathogenic  organisms,  and  certain 
^idemic  diseases,  such  as  scarlet  fever  and  diphtheria,  or 
Rich  endemic  diseases  as  tuberculosis,  may  be  propagated  by 
And,  lastly,  cow's  milk  may  become  altered  by  fermeuta- 
pfon,  so  as  to  set  up  acute  gastro-intestinal  irritation  in 
The  same  result  may  possibly  accrue  from  the  use 
t  such  preservatives  as  boric  acid,  which  are  often  added  to 
milk  in  hot  weather  in  order  to  prevent  the  occurrence  of 
fermentation. 

Ass's  milk  closely  resembles  human  milk  in  composition, 
not  only  as  regards  the  proportions  of  its  elements,  but  also,  it 
is  believed,  in  the  digestibility  of  its  proteids.  The  amount  of 
_fat  is, however,  much  less  than  inhuman  milk.  The  remarks 
i  to  the  contamination  of  cow's  milk  apply  equally  to 
HS*s  milk.  The  practical  objection  to  the  use  of  ass's  milk  is 
jbat  it  cannot  be  obtained  except  in  large  tonus,  and  its  cost 
I  prohibitive  to  all  but  the  rich.  Accordingly  the  staple 
Ubstitute  for  human  milk  is  cow's  milk. 

The  preparation  of  cow's  milk  for  infant  feeding  is  a 
Atter  of  the  highest  practical  importance  ;  the  two  important 
8  are  sterilisation,  and  modification  in  composition. 
StcTilisatiov. — The  simplest  way  to  sterilise  milk  is  to 
J  it  for  ten  minutes  ;  the  boiling-point  of  milk  is  220"  F. 
^is  destroys  all  bacteria,  including  their  spores.  The 
Byections  to  boiling  are  (1)  that  it  impairs  the  flavour  of 
a  milk ;  (2)  that  it  destroys  certain  elements,  of  unknown 
npositioo,  upon  which  its  antiscorbutic  properties  depend. 
mstipation,  scurvy,  and  riokets  are  believed  to  be  produced 
f  its  prolonged  use.  Boiling  is  therefore  not  to  be  advised, 
be  second  method  is  to  place  the  milk  to  be  sterilised  in  a 
^ter-bath,  raise  the  water  to  the  boiling-point,  maintain  it 
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a£  zhis  '^azLper&sxre  £^  fvcur  TBrnaiapff  ttni  then  reoiOTe  the 
T^tessL  'ynrar-Trvz  iw  miik  aai  aDjc^  is  «>  eooL  If  the  milk- 
tfjuT^iniiLX  TEssei  c§  'ixilj  ihree-fioarsizs  mzmosed  in  thebdling 
w^fier  ibe  ^empef&Sizre  q<  ib^  milk  iases  okX  rise  miieh  abo?e 
18Cr  F.  Tbis  inetticd  cs  ofep,  ip^iioi  of  *§  '  stoilisatiaQ.* 
A  liiiri  cbecri'id  k  ;*:'  ^azi^ly  &  vmss-  feiuii  is.  ;be  same  nuumer, 
bos  to  rakise  ibe  teci{i«mtareo<  riu  wifiH-onlr  to  170^-175''  F., 
and  wafr^afn  c  a;  ihii;  tenipcr&aare  ia-  thinr  to  fiortr  minotes. 
Tbe  tem$^:&:izre  of  tbe  milk  vill  be  dboos  ISO'  F.  This  is 
often  cjklkd  *  P&ftearisa&jii.*  *  SterilkaSfrHi.' do-«dIed«  destroys 
practieallT  all  germs  except  the  anthnix  badUus*  but  does  nol 
destroy  their  ^z^res.  *  PiLSteorisACiiOci  *  pD>iaees  mueh  the 
same  resxil:.  azid  if  retreated  two  or  three  times,  milk  may  be 
rendered  at*»:'lii:elv  5:eri!e  in  this  manner.  I;  mar  be  recol- 
leeiei  th^t  homan  yr.Hk  is  not  sterile,  ^nd  mA\  even  at  times 

m 

contain  pafno-zenie  organisms :  it  is  therefore  unnecesfiary  to 
aim  at  the  al-5«>Iaic  s;erilisati«Tn  ^^f  cow's  milk  :  the  destruction 
of  living  organisms  is  pr.>hibly  sufficien;.  Unknown  chemical 
changes  are  indueei  in  milk  by  heat,  and  it  is  therefore 
desirable  to  employ  ihe  method  in  which  the  temperature 
osei  is  the  lowest. 

It  most  be  recollected  that  the  ill  ejects  of  contamination 
of  milk  mav  not  be  entirelv  obviated  even  bv  these  methods, 
for  toxins  may  be  present,  and  these  cannot  be  destroyed  by 
heat.  The  secarinrz  of  a  fresh  and  oncontaminated  supply 
therefore  remains  a  matter  of  great  practical  importance. 

Modijicat ion.— The  composition  of  cow's  milk  can  be 
approximated  to  that  of  human  milk  in  respect  of  the  pro- 
portions of  the  principal  ingredients.  First  the  milk  is  diluted 
to  reduce  the  percentage  of  proteids  to  about  one-fourth  ;  this 
will  be  done  by  adding  three  parts  of  diluent  to  one  of 
milk.  But  this  procedure  will  reduce  the  proportions  of  fat 
and  Bugar  to  a  point  much  below  their  level  in  human  milk ; 
therefore  fat  in  the  form  of  cream,  and  sugar  in  the  form  of 
lactose,  are  added  to  the  diluted  milk  in  order  to  bring  up 
their  proportions  to  the  proper  level.  Thus,  if  one  part  ol 
milk  is  diluted  with  three  parts  of  water,  the  proteid  in  the 
mixture  will  be  alx)ut  1  per  cent. ;  this  is  a  little  too  low,  bat 
as  cream  contains  the  same  proteids  as  milk,  the  addition  of 
m  raises  the  percentage  of  proteid  to  a  point  which  is 
t.     Cream  a^  ^oVvV  oA^  d^\fi!&  \«j:\fts  in  Uie  percentage  of 
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llat  which  it  contains,  from  10  per  cent,  to  20  per  cent. ;  when 
fin  the  case  of  delicate  children  accuracy  ia  desirable,  the  fat 
I  may  be  estimated  at  a  laboratory.  A  sufficiently  exact  10  per 
§iMnt.  cream  can  be  prepared  domestically  by  allowing  a  quart 
lof  fresh  whole  milk  to  stand  in  u  quitrt  measure  for  sis 
I  hours :  the  upper  eight  ounces  will  consist  of  10  per  cent. 
■«ream  ;  or,  if  more  exact  proportions  are  desirable,  a  separated 
T  (eentrifugalised)  standardised  cream  of  16  per  cent,  can  be 
obtained  from  most  of  the  large  dairies.  By  dilution  of  one 
to  three,  the  proportion  of  sugar  is  reduced  to  about  one-sixth 
of  the  required  amount.  A  little  is  replaced  by  the  added 
I  eream  ;  the  remainder  can  be  made  up  with  lactose. 

Although  the  proportion  of  the  chief  ingredients  can  be 

Ithus  adjusted,  certain  differences  will  remain — viz.  the  acid 

■reaction,  and  the  comparatively  high  percentage  of  caaeinogen 

l<(coaguIable  proteid).     The  reaction  can  be  adjusted  by  using 

pHme  water  as  a  portion  of  the  diluent ;  the  digestibility  of  the 

proteida  can  be  increased  by  the  use  of  citrate  of  sodium  in 

doses  of  one  grain  to  each  ounce  of  the  preiMired  food.     This 

I      Bait  possesses  the  useful  property  of  retarding  the  coagulation 

^Lp{  all  forms  of  albumen. 

^ft      A  modiBGd  milk  suitable  for  the  first  week  of  infant  life 
^Ksay  therefore  be  made  up  as  follows : 


tc 

101 
li 


Whole  milk 5  OK. 

Wftter 13  OB. 

Lime  water 1}  oz. 

Cream  (10%) 21  drs. 

LaotOBS 2  tableapooDtuls 

Cilrnle  of  Bodii 20  grs. 


The  pint  of  food  thus  prepared  is  sterilised  before  use  by 
one  or  other  of  the  methods  just  described.     The  most  con- 
venient apparatus  is  that  of  Soshlet  (fig.  229).     During  its  first 
week  of  life  the  infant  requires  about  ten  feeds  in  twenty-four 
hours.     Into  each  of  the  ten  bottles  provided,  sufficient  of  the 
^Jeeding  mixture  is  poured  to  make  one  feed.     All  the  bottles 
Bare  simultaneously  heated  in  the  water-bath  to  the  temperature 
^Beaired  and  their  mouths  closed  with  the  special  rubl>er  cap 
■flnpplied.    They  are  then  removed,  and  as  the  contents  of  the 
bottles  cool  the  rubber  caps  become  drawn  in  by  atmospheric 
pressure,  rendering  them  practically  air-tight.    Thus  the  day's 
Jtttpply  is  prepared  without  undue  trouble. 
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The  amount  for  each  feed  during  the  first  week  ib  1^  ounce. 
At  the  beginning  of  the  second  week  the  amount  is  increased 
to  2  ounces,  and  the  proportion  of  milk  and  diluent  to  milk  1, 
diluent  2  ;  the  remaining  ingredients  an?  unaltered.    The  feedfj 
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should  be  given  every  two  hours  in  the  day,  and  every  thi 
hours  at  night,  and  when  the  child  ia  four  weeks  old.  2i  ooncm 
can  be  given  at  each  feed.  The  degree  of  concentration  should 
be  gradually  raised  thus  :  fourth  week,  milk  6^,  diluent  ISi  ; 
fifth  week,  milk  8,  diluent  12 ;  sixth  week,  milk  9,  diluent 
eighth  week,  milk  10,  diluent  10  (in  20  ounces).  Whole 
can  generally  he  laken  by  an  infant  three  months  old. 

A  bottle,  with  a  large  rubber  teat,  and  without  tubing, 
should  be  employed ;    after  use,  the  bottle  and  the  rubber 
teat  should  both   be  boiled   for  ten  mijiutes,  and   kept   im- 
mersed in  boric-atdd  lotion  until  again  required.     Theinfanl 
mouth  should  receive  the  same  attention  as  in  breast  ft 
(p.  404). 

Healthy  infants  with  normal  digestive  capacity  almost 
invariably  thrive  upon  this  method  of  feeding.  Delicate 
infants  are  sometimes  imable  properly  to  digest  cow's  milk, 
and  some  further  modification  is  then  required.  The  common 
eigUH  that  the  food  is  unsuitable  are  (1)  restlessness  and 
crying  after  feeding  ;  (2)  looseness  of  the  bowels  or  diarrlicBa; 
(8)  acid  fermentation  of  the  stools,  accompanied  by  green 
colour;  (4)  presence  of  fragments  of  undigested  curd  in  the 
stools;  (5)  failure  to  gain,  or  loss  of,  weight.  Under 
circumstances  cow's  milk  diluted  and  modified  in  the 
above  descrilied,  and  then  peptonised  for  periods  varying 
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J  to  thirty  minutes,  may  be  used.  This  preparation  is  easily 
igeated  ;  however,  infants  gain  in-  weight  but  slowly  upon  it, 
ind  its  use  for  prolonged  periods  is  undesirable.  A  very  useful 
nbstitute  for  milk  may  be  found  in  a  mixture  of  whey  and 
kream,  usually  called  the '  whey-cream  mixture,'  Whey  diEfers 
"rora  whole  milk  in  being  almost  entirely  free  from  the 
wgulable  proteids,  and  in  containing  but  a  small  percentage 
'  fat.     The  composition  of  whey,  according  to  Koenig,  is  as 


Sugar 


Q% 


Hit 


The  proteid  elements  which  are  moat  difficult  to  digest 

.viug  been  eliminated,  this  food  is  very  suitable  for  premature 

delicate  infants  and  may  be  given  in  the  proportions  of  whey 

"^iss.,  cream  3j.  for  each  feed.     The  mixture  must  of  course  be 

sterilised. 

In  America  a  system  of  modifying  cow's  milk  by  labora- 
tory processes  so  that  the  various  ingredients  may  be  combined 
any  required  proportions  {humanised  milk)  has  Iieen  widely 
topted,  and  it  is  customary  for  the  physician  to  prescribe  the 
ict   composition  of  the  milk  he  orders,  and  vary  it  from 
ik  to  week  as  he  may  think  desirable.     In  this  country 
humanised  milk  "  can  be  obtained  in  London  and  the  larger 
vincial  towns.     If  the  sanitary  condition  of  the  dairy  or  of 
farm  from  which  the  milk  is  obtained  is  open  to  suspicion, 
idensed  milk  may  be  used  instead  of  cow's  milk  ;  in  the 
it  week  the  dilution  shoidd  be  1  to  16,  rising  to  1  to  12 
ir  the  remainder  of  the  first  month.    The  addition  of  sugar 
mmecessary. 
Mixed  Feeding. — When  the   mammary   secretion  is  in- 
sufficient in  quantity  for  the  child's  needs,  but  otherwise  suit- 
able, artificial  feeding  should  be  used  in  addition,  breast  and 
bottle  being  given  alternately,  or  the  one  in  the  daytime,  the 
other  at  night.     Infants  thrive  well  upon  this  method. 

If  serious  difficulty  is  experienced  in  feeding  the  infant 
npon  cow's  milk,  and  ass's  milk  is  not  available,  a  wet-nurse 
is  the  only  remaining  alternative,  and  the  value  of  this 
method  of  feeding  delicate  infants  cannot  be  over-estimated, 
would  be  much  move  widely  employed  but  for  the  difficulty 
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so  freqaenti  y  experienced  of  obtaining  the  aenneee  of  a  suitable^ 
nurse. 

Wet-nursing. —The  selection  of  a  wet-nurse  throws  a 
seriooa  reaponaibility  npon  the  medical  man.  He  most  be 
satisfied  that  the  brei^ta  are  secreting  Ireslv,  the  oipplee 
healthy  and  well-formed,  and  the  genital  organs  healthy. 
She  should  be  a  multipara  with  a  child  of  about  the  same 
age  as  the  one  she  is  to  nurse ;  she  and  her  child  most  both 
be  free  from  any  taint  of  constitutional  disease.  In  additkm 
she  must  be  cleanly  in  habits  and  of  good  moral  character. 
It  is  therefore  necessary  for  the  medical  man  to  make  a 
complete  physical  examination  of  the  mother  and  her  child 
before  selecting  a  wet-nurse.  It  is  difBcult  to  obtain  the 
services  of  women  of  respectable  character  aa  wet-nurses,  and 
in  any  case  the  greatest  care  is  required  to  ensure  against 
fr<iuds  which  a  candidate  may  easily  practise,  as,  for  instants, 
the  substitution  of  another  child  for  her  own.  A  syphilitic 
infant  must  not  be  brought  up  by  a  wet-nurse. 

Management  of  Premature  Infants.  -  Much  greater  care 
is  required  in  the  manngement  of  a  seven-months  Infant  than  of 
one  at  full  term,  for  prematurity  imphes  a  low  heat  production 
and  indifferent  digestive  activity.  Incubation  of  premature 
infants  has  been  much  employed,  but  it  is  doubtful  whether  this 
is  really  necessary,  except  in  the  case  of  infants  of  not  more 
than  three  pounds'  weight.  The  incubator  generally  used  in  this 
country  (tig.  230)  is  heated  by  hot- water  bottles,  which  are  placed 
in  A  closed  chamber  under  the  bed  ;  ventilation  is  permitted  by 
apertures  of  entrance  which  communicate  with  this  chamber, 
and  apertures  of  exit  under  the  roof ;  a  thermometer  fixed  to  one 
of  the  glass  walls  enables  the  temperature  to  be  ki^pt  under 
observation.  A  fairly  uniform  temperature  can  be  maintained 
(about  8.5"  to  90°  F.),  but  ventilation  is  very  imperfect,  and 
the  infant  undoubtedly  suffers  from  want  of  fresh  air.  Experi- 
ence shows  that  equally  good  results  may  be  obtained  by  keep- 
ing the  child  in  a  warm  well-ventilated  room  (about  70°  F.) ; 
it  should  he  screened  from  draughts,  and  the  bed  in  which  it 
ties  can  be  kept  at  a  temperature  of  about  100°  F.  by  the  use 
of  hot-water  bottles  rolled  up  in  blankets.  The  child  should 
not  be  dressed  in  the  ordinary  manner,  but  wrapped  up  in  ■ 
ahfiets  of  cotton-wool  or  Gamgee  tissue.  It  should  be  distorbt  ~ 
as  little  as  possible,  and,  although  bathing  is  not  adTisabl 
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I  the  akin  may  be  kept  clean  by  the  daily  nse  of  olive  oil,  with 
-which  the  whole  body  should  be  freely  smeared  ;  this  probably 
haa  also  a  certain  nutritive  value,  aonie  ot  the  fat  being 
absorbed  by  the  skin. 

Feeding  may  present  some  difficulties.     Premature  infants 

fjig  four  to  five  pounds  can  usually  take  the  breast  satis- 
ily ;  if  not,  the  breast  miik  may  during  the  lirat  few  days  be 
rawn  by  a  breaat-pump,  and  administered  with  a  apoon  ; 
.  lowever,  cannot  be  continued  for  long.  Cow's  milk  when 
used  must  be  given  more  dilute — i.e.  with  a  larger  proportion  o( 
water— than  in  the  case  of  a  full-time  child,  and  the  strength 

I  must  be  very  cautiously  increased.  Sodium  citrate  ia  particu- 
larly useful  in  assisting  the  digestion  of  the  caseinogen. 
Humanised  milk  or  the  whey-cream  mixture  are  esiJecially 
useful  in  feeding  premature  infanta.  The  quantity  given  each 
time  must  be  small,  and  during  the  first  week  it  is  best  to  feed 
the  infant  every  hour. 
If  the  child  cannot  suck  through  a  teat,  the  food  should 
be  dropped  gently  and  slowly  into  its  mouth  through  a  glass 
pipette.     Sometimes  premature  infants  are  at  first  too  feeble 

tto  swallow,  and  they  must  then  be  fed  through  a  narrow  soft 
lubber  catheter  passed  into  the  stomach.  After  the  first  week 
the  intervals  ot  feeding  may  be  lengthened,  and  the  total 
Amount  per  diem  gradually  increased. 
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Digestive  Disturbances. — In  breast-fed  babies  digestive 
distarbanoes  are  rare  when  the  mother  is  healthy^  the  eon- 
dition  of  the  mammary  glands  satisfaotory»  and  the  necessary 
preoaations  are  observed  in  keeping  the  nipples  and  the  child's 
mouth  dean.  In  bottle-fed  babies  they  are  much  more 
common,  and  are  due  either  to  the  kind  of  food  in  use  being 
unsuitable  to  the  child,  or  from  failure  to  observe  the  neces- 
sary rules  of  cleanliness  already  laid  down.  Digestive  dis- 
turbances are  indicated  in  in&nts  1^  abdominal  symptoms 
such  as  colic,  vomiting,  constipation,  or  diarrhoea;  by  the 
parasitic  eruption  known  as  ihrush,  and  by  loss  of  wei^t  or 
failure  to  increase  in  weight  CoUe  is  indicated  by  attacks  of 
violent  screaming,  in  which  the  legs  are  drawn  up  to  the 
abdomen;  the  attacks  are  often  suddenly  relieved  by  the 
passage  of  flatus.  DiarrhcBa  is  usually  accompanied  by  a 
greenish  discoloration  of  the  stools,  the  result  of  an  add 
fermentation,  and  frequentiy  they  contain  fragments  of  un- 
digested milk  curd.  It  also  usually  causes  redness  and  irrita- 
tion of  the  skin  around  the  anus,  which  may  spread  ow  the 
buttocks  and  inner  sides  of  the  thighs.  Thrush  is  charac- 
terised by  the  appearance  of  a  crop  of  slightiy  devated,  drcolar, 
white  spots  in  the  mouth  and  throat,  and  scmietimes  wifliin 
and  annuul  the  anus«  Thev  are  due  to  a  fangas — oJdium 
iuhica9K<  whioh  can  l>e  readily  detected  by  the  microscope  in 
the  sorA^nnirs  mnu  these  j>atohes.  It  is  always  accompanied 
by  SiMue  or  all  of  the  symptoms  of  disturbed  digestion.  On 
iiu)uiry«  the  iviuiinou  can  usually  be  traced  to  the  use  of 
dirtv  Ivitles  or  teats,  or  to  lack  of  attention  to  the  child's 
iuoulh«  W':)susu:  frv^m  imsuitable  feeding  must  l«  distin- 
guis)u\i  frvMU  ivr.s^i^utioivil  cv^nditions  stich  as  syphilis. 

l^ig*"^^3i\v  xlisturhA::ce«^  an?  to  I*  tredkted  not  so  mudi  by 
drr^  as  l\v  rv^xi^ation  v^f  the  quantity  and  quality  of  the  fx«L 
ana  bv  s^rio:  a^ien::^^^  :o  cletixiliness.  A  common  error  in 
ar';r..-:a'.  ft\\::r^  :>  aciviv.i  th^  fvxvi  in  s  :*»  coscentnted  ss.ftSr : 
r,.^  r;:U*  w:V,  avv-,y  to  ^vtrv  yr^^se^  arid  irNM>»tsed  dilstko  ^r 
oi:^v,  S*  Aav:>;*rlT  ewr.  wh^?:::  "be  fxvi  ts  arfi^TKiih- ac<  •:>- 

ivi'A  ;c  ;:  **>  *  uii-li  s^.^'C^i  :if  .crM^iziiHi  :=::SGaai.  Ctf* 
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often  be  relieved  by  a  slight  alterution  in  the  food:  in- 
hsed  dilution  or  the  addition  of  an  excesB  of  cream  will 
n  siifiice.     Druga  should  be  avoided,  but  j;j.  of  olive  oil 
given  oceaBionally  when  required.     Diarrhcea  is  best 
lated  by  b,  single  dose  of  a  mixture  of  castor  oil  5Bs.,  with 
olive  oil  Jiiss.,  followed  by  a  change  of  feeding.     The  poor 
often  administer  starchy  food  to  very  young  infants  ;  this  is 
quite  unsuitable,  for  the  amylolytic   digestive   ferments  are 
undeveloped    in  the  infant.     Another   common  error  is  the 
use  of  artificially  prepared  patent  foods  for  infants ;  these  are 
all  deficient  in  fat,  which  is  one  of  the  most  useful  and  moat 
esfiily  digested  elements  of  an  infant's  food,  and  wasting  is 
accordingly   very   apt   to   occur.      Thrush    needs   no  special 
treatment   beyond   the   cleansing   of   the   mouth  with    boro- 
lyceride,  and  attention  to  the  food  and  to  the  condition  of  the 
ittles  and  teats. 
Acute  gastro-enteritis  may  result  from  persistence  in  un- 
suitable feeding,  or  from  infection  of  the  alimentary  canal  by 
contaminated    milk.      It   is   almost   unknown    in    breast-fed 
babies.      It  is  one  of    the   most  serious  disorders   of  early 
infancy,  and  is  attended   by  a  high  mortality.     The   chief 
symptoms  are  persistent  vomiting  and  diarrhcpa,  with  collapse, 
indicated  by  coldness  and  cyanosis  of  the  face  and  limbs. 
Ibere  is  usually  great  irritation  and  some  excoriation  of  the 
of  the  buttocks,  and  general  cutaneous  eruptions  of  dif- 
■ent  types  and  distribution  are  often  present.  The  treatment 
I,  in  the  first  place,  to  stop  the  administration  of  food  entirely 
twenty- four  to  forty-eight  hours,  or  to  give  the  infant  only 
water  or  albumen-water  in  small  quantities.     Then  a 
it-nurse  should  be  obtained,  if  this  is  practicable  ;  if  not,  the 
■cream  mixture  may  be  cautiously  given  or  well-diluted 
itonised  cow's  milk.     The  question  of  food  is  all-important, 
being  of  little  use. 


Obstetric  Injuries  and  Diseases  of  the  Fcetus 

Asphyxia  Neonatorum  (Slill-birth).— Asphyxia,  which 
^literally  means  puhe/essness,  iias  come  by  usage  to  mean 
^mterruption  of  the  respiratory  function,  and  is  now  used  in 
^■pie  sense  only.  Asphyxia  in  the  new-born  child  may  arise 
^^H  utero  from  complications  of  labour,  in  which  case  the  child 
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is  born  aHphyxiated  (intra-uterine  suffocation) ;  or  it  may  arise 
from  failure  to  eatablish  pulmonary  respiration  when  born,  in 
which  case  the  asphyxia  comes  on  after  delivery.  The  latter 
is  very  rare,  the  former  is  common. 

Respiration  as  it  is  found  in  the  fcetus  in  utero  consistB  in 
a  gaseous  exchange  between  the  fd^tal  blood  and  the  maternal 
blood  effected  through  the  placenta.  Therefore  anything 
which  causes  interruption,  partial  or  complete,  of  the  placental 
circulation,  either  fcetal — through  the  villi,  or  maternal- 
through  the  inter-villouB  spaces,  will  tend  to  induce  intra- 
uterine asphyrda.  The  following  conditions  may  accordingly 
cause  it:  (a)  Premature  detachment  of  the  placenta  (ante- 
partum hffimorrhage),  (b)  Compression  of  the  cord  (cord 
prolapsed,  or  tightly  coiled  round  the  fcetus,  or  caught  by  the 
after-coming  head),  (c)  Tonic  uterine  contraction,  causing 
continuous  compression  of  the  placenta.  These  conditions 
may  all  be  complicated  by  blocking  of  the  foetal  air-passages 
with  jliiids  from  premature  respiration  in  titeru,  due  bHHibt 
to  cutaneous  stimulation  (breech  cases),  or  to  partial  inter- 
ference with  the  placental  circulation,  which,  by  causing 
accumulation  of  carbonic  acid  in  the  blood,  stimulates  the 
respiratory  centre  before  paralysing  it. 

Failure  to  establish  the  pulmonary  respiratory  function 
after  birth  may  be  due  to  {a)  head-injuries  causing  inter- 
ference with  the  action  of  the  respiratory  or  vaso-motor 
centres  in  the  medulla :  and  (h)  such  congenital  defects  as 
stenosis  of  the  trachea  or  the  pulmonary  artery.  Obviously 
cases  may  be  met  with  in  which  the  causation  is  complex— 
e.g.  blocking  of  the  air-passages  with  Huids  may  be  associated 
with  injury  to  the  head  received  in  difficult  lalwur. 

The  asphyxial  phenomena  in  new-born  infants  will  depend 
in  the  main  upon  the  extent  and  duration  of  the  interference 
with  the  placental  circulation  which  has  preceded  delivery. 
The  commencement  of  the  process  of  asphyxia  is  characterised 
by  cyanosis  and  high  blood-pressure  :  this  phase  is  commonly 
known  as  cyanotic  or  blue  asphyxia.  Later  on  the  blood- 
pressure  is  reduced,  the  circulation  fails,  and  the  skin  becomes 
pale  ;  this  phase  is  called  pallid  or  white  asphyxia,  and  is. 
of  course,  more  serious  than  the  former. 

Cyanotic  Form. — This  form  of  asphyxia  is  characterised 
by  the  deep  blue  or  purple  tint  of  the  skin,  and  by  other 
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tpearanceB  suggestive  of  suffocation-- viz,  hall-o 
d  injected  conjunctivie  ;  there  is  also  slight  muscular  rigidity 
ol  the  limbs,  with  preservation  of  the  cutaneous  reflexes.  The 
heart  usually  beats  vigorously,  and  ita  movements  can  be 
readily  seen  and  felt  through  the  chest-wall ;  sometimes  in  more 

K  severe  cases  only  feeble  cardiac  movements  can  he  detected. 

^^       Pallid   Form. —  In  this  form   the  skin   ia  blanched,   the 

^'limbs  are  flaccid  from  complete  loss  of  muscular  tone,  the  eyes 
closed,  the  pupils  dilated,  the  umbilical  cord  almost  pulseless, 
and  the  cardiac  movements  feeble  ;  they  may  he  nnrecognis- 
able  except  by  the  stethoscope.    All  the  reflexes — superficial 

^BjUid  deep — are  lost,  the  sphincters  often  being  relaxed  so  that 

^Krine  and  meconium  escape. 

^H     In  both  forms  the  child  makes  no  voluntary  movements; 

^^pence  the  time-honoured  name  of  still-birth  applied  to  the 

^■Dndition. 

^F  The  probability  of  the  child  being  born  in  a  condition 
of  asphyxia  may  be  sometimes  foretold  during  labour  ;  thus 
direct  evidence  of  foBtal  distress  may  be  afforded  by  slowing 
andenfeeblement  of  the  f(etal  heart-sounds,  or  by  the  passage 
of  meconium  in  cases  other  than  breech  presentations.  In 
breech  presentations,  and  cases  of  ante-partum  hremorrhage, 
there  is  always  an  increased  risk  of  still-birth.  Accordingly, 
under  all  such  circumstances,  preparations  for  resuscitation 
should  be  made  before  delivery. 

Treatment. — The  flrst  step  ia  to  clear  the  mouth  and 
throat  of  fluids ;  this  may  he  done  by  laying  the  child  on  its 
side  and  wiping  the  throat  out  with  pledgets  of  wet  cotton- 
wool ;  or  by  inverting  it  for  a  moment  or  two  so  as  to  allow 
retained  fluid  to  escape  from  the  throat.  In  a  case  of  cyanotic 
asphyxia  attention  may  then  be  solely  directed  to  exciting 
the  respiratory  centre ;  in  a  case  of  pallid  asphyxia  cardiac  is 
quite  as  important  as  respiratory  stimulation.  The  treatment 
of  the  two  conditions  is  accordingly  somewhat  different. 

In  cyanotic  asphyxia,  when  the  heart  beats  strongly, 
vigorous  measures  may  be  adopted,  such  as  sprinkling  the 
chest  with  cold  water,  flicking  the  trunk  with  a  towel  dipped 
in  cold  water,  or  momentarily  immersing  the  trunk  and  limbs 
of  the  child  in  tepid  and  warm  baths  alternately  (temperature 
about  60°  and  105°  F.)  ;  or,  while  in  a  warm  bath,  cold  water 

Hiuay  be  sprinkled  over  its  head.     As  the  cutaneous  reflexes  are 
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preserved,  these  measures  u&ualiy  produce  a  considerable  effect 
upon  the  respinttory  centre,  li  they  fail  to  excite  any  reepoose, 
artificial  respiration  must  be  at  once  employed.  When,  in 
this  form,  the  cardiac  pulsations  are  feeble  at  the  ooteet. 
artificial  respiration  should  be  begun  as  soon  as  the  throat  has 
been  cleared- 

In  paliid  asphy^a  the  greatest  care  most  be  taken  to 
Kipteserre  the  body-beat,  and  to  mainUip  tbe  cutsilatioa.  A 
osefol  metbod  is  to 
immerse  the  infant's 
body  in  a  vazm  bath 
(105°  F.)  for  sererml 
minalea,  holding  its 


biction  beiBg  ued 
meanwhila  to  the 
tnink  and  limbe;  by 
gently  eamfoasof 
tbebaM  of  the  chist 
between  ttie  hnndi, 
and  then  aOoning  tfaa 
dMst-wall  to  racoil, 
aitificia]  raapiration 
may  be  praettaed  at 
the  sanw  tisM.  Or 
the  chOd  nMj  be  kid 
over  a  hot-water  bottfe 
wea  protected  with 
blankets,  and  a  rectal 
injection  of  5J.  to  ^ 
of  1 


/. 


ndextsaie  tort,  and  acieuidiBtfy  actifidal  le^in* 
'  be  began  viih  as  little  delay  e«  poaaiUa. 
«f  Ariifitimi  Ji««p»r««w«.— WbOe  wmmy  m^  W 

npon  tbe  aditll,  wly  three  an 
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t(l)  Schultze's  Method.—The  body  o£  the  child  is  held  by 
e  shoulders,  the  thumbs  passing  over  the  clavicles,  the 
fingers  supporting  the  back ;  the  ulnar  margins  of  the  hands 
are  sufBciently  separated  to  allow  the  head  to  lie  between 
them  in  a  position  midway  between  flexion  and  extension,  ao 
as  to  allow  free  passage  of  air  through  the  glottis.  This  is 
the  Jirst  or  inspiratory  pusition  (fig.  231) :  the  lower  limbs 
hong  down,  so  that  the  trunk  is  extended  ;  in  this  attitnde 
the  diaphragm  is  drawn 
down  to  the  lowest  possible 
level,  and  ail'  is  thus  drarni 
into  the  Imigs.  The  body 
of  the  child  is  then  swung 
lightly  into  the  position 
shown  in  fig.  232 ;  this  is 
the  second  or  expiratory 
position.  The  trunk  is 
now  Hexed,  and  the  weight 
of  the  lower  limbs  and  the 
__         abdominal  viscera  is  thrown 

■  n-~-   ~^'"  '^"vf^^^  "l>on  the  diaphragm,  caus- 

A  \3\        \  ing  it  to  ascend  and  expel 

/    \  ■■'■f      i  !iir  from  the  lungs.     Nest 

the  body  of  the  child  is 
allowed  to  fall  back  gently 
into  the  first  position.  The 
head  must  he  held  steady 
by  the  wrists  during  these 
movements,  and  notallowed 
to  fall  forwards  against  the 
chest,  or  the  passage  of  aiv 
through  the  glottis  will  be  impeded.  The  movements  should 
be  regulated  so  as  to  produce  about  fourteen  to  twenty  respira- 
tions a  minute.  The  reversed  position  of  the  trunk  in  the 
expiratory  movement  is  also  useful  in  promoting  the  escape 
of  fluid  from  the  air-passages.  When  the  body  18  thickly 
covered  with  vernis  a  handkerchief  or  towel  must  be  used  to 
bold  it  securely. 

(2)  Sylvester's  Method. — The  child's  body  is  laid  on  its 
bock  apon  a  pillow,  the  head  being  allowed  to  hang  over  the 
end  in  a  position  midway  between  flexion  and  extension.     If 

30 
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necBBBary  the  body  may  be  kept  warm  by  placing  it  on  a  b< 
water  bottle  well  protected  in  a  blanket.  The  tongue  aboi 
be  pulled  out  with  the  corner  of  a  handkerchief,  and 
asBietant  is  required  to  bold  the  feet  steady.  The  arms  are 
then  seized  by  the  elbows  and  pressed  gently  but  firmly 
against  the  chest-wall  (expiration) ;  nest  the  arms  are  carried 
round  by  an  upward  and  outward  sweep  until  they  lie  at  the 
sides  of  the  head  (inspiration).  These  movements  are  made 
at  about  the  same  rate  as  in  the  former  method. 

(3)  Insufflation. — Tliis  method  is  only  required  when 
air-passages  have  become  waterlogged  by  premature  respiratii 
in  utero  ;  great  difficulty  may  then  be  experienced  in  causing 
air  to  enter  the  lungs  by  the  methods  of  artificial  respiration 
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FlO.  233. — RlBKMONT-UtS.-AWNBS'S  InaDiTiAToa. 

just  described.  Insufflation  may  be  practised  by  the  mouth- 
to-mouth  method,  or  by  catheterisation  of  the  trachea.  The 
former  is  not  to  be  advised,  for  the  greater  part  of  the  &ir 
blown  into  the  mouth  passes  down  the  oesophagus  into  the 
stomach  instead  of  through  the  glottis.  When  insufflation  is 
indicated  the  latter  method  should  be  adopted.  An  ordinary 
gum-elastic  catheter  is  the  only  instrument  required 
introducing  it  the  index  finger  of  the  right  hand  should  bl 
passed  into  the  throat,  over  the  epiglottis,  and  the  catheter 
directed  along  iis  palmar  surface  into  the  tar^Tix.  When 
carefully  introduced  no  injury  will  be  caused  to  the  soft 
parts  by  the  catheter.  Air  may  be  now  gently  blown  into 
the  trachea,  and  if  fluid  is  present  (his  will  bubble  up  at  the 
sides  of  the  catheter  into  the  mouth,  and  ean  be  wq>ed  &1 
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JWhea  moBt  ot  the  fluid  seems  to  have  been  expelled,  BylveBter'e 
method  of  artificial  reapiration  should  be  resorled  to,  with  the 
tatheter  left  in  position.  Used  in  this  manner  for  merely 
freeing  the  air-pasBagea,  inButflation  is  useful.  As  a  method 
^Of  urtiiicial  respiration  it  is  unsatisfactory,  first  because  of 
the  risk  of  rupturing  the  pulmonary  vesicles  and  causing 
emphysema  by  blowing  air  too  vigorously  into  them ;  and 
secondly,  because  the  air  thus  introduced  into  the  child's  limgs 
is  e^chausted  air,  loaded  with  various  impurities,  and  con- 
sequently unsuitable  for  resuscitation.  Ribemont-DeBsaignes 
has  invented  an  insufflator  by  means  of  which  atmospheric 
r  can  be  blown  directly  into  the  trachea,  thus  neutralising 
ftbe  latter  objection  (fig.  >233). 

Schultze's  method  is  not  so  well  suited  as  Sylvester's  to 
jsses  of  pallid  asphyxia  on  account  of  the  Itandling  and  es- 
)sure  of  the  child  which  it  entails.  While  jierforming  artificial 
respiration,  care  should  be  taken 
not  to  interfere  with  the  first 
irregular  spontaneous  attempts 
to  breathe  which  the  child  may 
make.  At  first,  long  intervals 
occur  between  these  attempts, 
during  which  artificial  respira- 
tion must  be  resumed.  The 
condition  of  the  heart  must  be 
carefully  watched.  As  long  as 
cardiac  pulsations  can  be  made 
out  with  the  stethoscope  there  is 
a  chance  of  success ;  when  these 
have  definitely  ceased  the  child, 
ot  coarse,  is  dead.  After  it  has 
n  successfully  resuscitated  the 
child  often  remains  very  feeble, 
and  may  die  in  two  or  three 
days  from  cerebral  injury  or  from 
la — e.g.  if  fluids  have  been  drawn  into  the  air- 
Usagee.  The  prognosis  after  successful  resuscitation  is 
ptDch  less  favourable  with  the  pallid  than  with  the  cyanotic 
1  of  aspby.ua. 

Injuries  to  the    Head, — Cephalhtematovia.—'ihh  con- 
ition  consists  in  an  etifusion  of  blood  beneath  the  pericranium. 


I.  234. — DouBLB  CurHtT.imuA- 

iA.     {RlBKUONT-DasaAIQNM 
t   LBPiOB.) 


468  THE  NEW  BOBN   CHILD 

due  to  detachmeDt  of  this  membraue  daring  labour,  rsaall; 
the  effasion  takes  place  grtidually,  and  the  swelling  may  Dot 
appear  (or  a  day  or  two  after  birth ;  bat  it  may  be  foand  on 
tho  head  at  birth.  The  cause  of  the  separation  of  the  peri- 
oeteam  is  unknown;  the  bone  is  very  seldom  injured,  and, 
though  usually  occurring  after  a  difficult  labour,  it  is  ooca- 
Hionally  seen  after  a  normal  and  easy  delivery. 

The  usual  situation  is  upon  one  or  other  parietal  bone; 
HOmetimea  it  is  bilateral,  affecting  both  parietal  bones  (Sg.  234) ; 
more  rarely  multiple  cephalhtematomas  are  met  with.  The 
ewelling  varies  a  good  deal  in  size  :  it  may  be  no  larger  than 
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a  walnut,  when  the  area  of  detached  periosteum  is  small ;  it 
may,  however,  attain  the  large  size  shown  in  fig.  234.  It  is 
limited  by  the  sutures  to  the  area  of  the  affected  bone — i.e. 
it  never  spreads  beyond  them,  because  at  the  satores  dura 
mater  and  pericranium  are  united.  At  first  it  is  soft  and 
fluctuating,  but  soon  a  dense  hard  edge  forms  around  it,  due 
to  osteoplastic  changes  at  the  margins  of  the  effusion.  The 
blood  remains  fluid  in  the  centre  and  is  gradually  absorbed, 
but  several  months  may  elapse  before  it  entirely  disappean. 
No  treatment  is  necessary  ;  incision  or  puncture  is  inadviaabte. 
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Indentation  of  the  Bones.— This  injury  results  from  the 

ressure  of  the  sacral  promontory  upon  the  part  of  the  head 

fith  which  it  ia  in  contact.     It  therefore  usually  oceurB  upon 

B  parietal  bone,  and  is  often  found  after  labour  in  a  flat 

f^pelvia.     The  indentation    or  depression  ia  usually  oval  and 

spoon-shaped,  and  the  depression  is  deep  at  one  end  of  the 

oval  and  fjradually  rises  to  the  level  of  the  general  surface  of 

..the  head  at  the  other  (fig.  235).     Tlie  spoon  shape  is  probably 

duced  by  the  transTerse  gliding  movement  described  on 


e  299,  the  deep  end  of  the  depression  being  posterior,  the 
fallow  one  anterior.  Similar  indentations  may  be  found 
es  upon  the  side  of  the  frontal  hone.  No  treatment  is 
iquired  as  a  rule,  for  the  bone  gradually  rises  into  its  proper 
}sition  ;  if  this  does  not  occur,  an  operation  to  elevate  it  can 
B  practised. 

Fracture  of  the  Skull. — This  injury  is  almost  always  due 
i  difficulty  in  delivering  the  head  by  forceps  or  version  ;  but 
I  may  sometimes  occur  after  spontaneous  deUvery  in  cases  of 
intracted  (flat)  pelvis.  The  posterior  parietal  bone  is  the  one 
post  commonly  injured,  as  it  is  compressed  by  the  sacral 
ttomontory.     Fracture  may  be  complete  or  incomplete ;  often 
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g.   236)   and   associated  with    memoged 
hiemorrbage. 

Cerebral  Hemorrhage, — This  may  be  extra-doral,  sub- 
aracbnoid,  or  ventricular,  but  exact  diagnosis  during  life  a 
not  easy.  Difficult  labour  is  invariably  the  immediate  cause, 
but  premature  infanta  are  much  more  liable  to  this  form  ol 
injury  than  mature  infants,  A  child  with  well-marked  cereliral 
htemorrhage  is  usually  still-born ;  even  it  it  is  poBsible  lo 
resuscitate  it,  general  convulsions,  or  local  clonic  Bpasme  or 
contractures,  soon  occur,  and  death  follows.     Sometimes  no 
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abnormality  is  deteet«d  until  the  set-ond  or  third  day,  whaa 
trismus,  dysphagia,  or  convulsions  supervene,  ending  in  death; 
such  ffts^^areof  course  due  to  slowly  progresHive  hiemorrhage. 
Birth  Paraljrses.  —Facial  Paralysis. — This  injury  is 
usually  caused  by  forceps  deUvery,  and  is  due  to  corupresaion 
of  the  facial  nerve  in  the  parotid  region  by  the  blade.  A  (e« 
cases  have,  however,  been  observed  after  spontuieous  delivery, 
bat  their  causation  is  quite  obscure.  The  resulting  deformity 
is  characteristic  (fig.  237).  Ah  a  rule,  the  nerve  recovers 
spiniumeously  in  a  day  or  tno  ;  but  severe  cues  may  be  ati 
with  in  which  »  certain  amount  of  jxiralysis  persists,  and  local 
electrical  treatment  will  then  lie  necessary. 


^«ui 
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Paralysis  of  the  Arm. — The  mechanism  of  this  fyrin  of 
paralysis  (generally  known  as  Duchenne's  palsy)  ia  not  well 
understood,  but  the  immediate  cause  is  injury  to  the  brachial 
plexus  or  the  nerve  roots  which  supply  it.  Difficulty  in  labour 
is  almost  invariably'  associated  with  it,  but  some  cases  have 
been  recorded  after  spontaneous  labour.  The  muscles  moat 
commonly  aflfected  are  the  deltoid,  biceps,  coraco-brachialis, 
and  supinator  longus—i.i;.  the  muscles  supplied  by  branches 
from  the  lifth  and  sixth  cervical  nerves. 

Fractures  of  Limbs  result  from  unskilful  delivery  ;  they 
may  occur  in  breech  presentations,  from  difficulty  in  freeing 
extended  arms ;  or  in  head  presentations  when  there  is  difficulty 
in  disengaging  the  shoulders. 

Umbilical  Sepsis. — Septic  infection  through  the  navel 
lay  occur  when  the  cord  is  divided,  during  the  process  of 

.ration  or  subsequently,  Bome  authorities  consider  that 
is  a  frequent  occurrence,  and  is  responsible  in  one  form  or 
lother  for  about  10  per  cent,  of  the  mortality  among  infants 
inder  one  month  old.  This  opinion  is  based  mainly  upon  the 
lults  of  autopsies,  which  frequently  show  internal  evidences 
of  sepsis  in  cases  in  which  its  existence  was  not  suspected 
during  life.  Local  signs  of  septic  infection  of  the  navel  may 
be  seen  in  erysipelatous  inflammation  of  the  skin,  sloughing  or 
suppuration  at  the  line  of  demarcation,  often  accompanied  by 
hffimurrhage,  or  a  sloughing  condition  of  the  ulcer  left  when 
the  cord  has  come  away.  In  addition  to  these  obvious  local 
appearances,  septic  arteritis  and  phlebitis  may  occur,  which 
spread  rapidly  up  the  abdominal  portion  of  the  umbilical 
vessels  without  giving  rise  to  noticeable  external  changes. 
Such  cases  usually  terminate  in  general  dissemination  of  the 
septic  process  by  embolism.     In  tetanus  neonatorum,  a  very 

rare  affection,  the  organisms  probably  enter  at  the  navel. 
The  only  effective  treatment  is  prophylactic ;  it  has  been 
;ge6ted  that  the  cord  should  in  routine  practice  be  amputated 
)Be  to  the  abdominal  wall,  and  the  skin  edges  luiited  by 
stitches  at  birth.  This  is  unnecessary  if  the  cord  is  treated 
systematically  with  proper  surgical  cleanliness.  The  infant 
should  be  sponged,  not  bathed,  until  the  cord  has  separated 
and  the  umbilicus  has  healed. 

Ophthalmia  Neonatorum. — This  condition  begijjs  as  an 
lUte  purulent  conjunctivitis,  but  may  go  on  to  attack  the  cornea, 
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when  it  may  result  in  partial  or  total  permanent  blindness ; 
complete  disorganisation  of  the  eyeball  from  perforation  ^ 
the  cornea  may  occur.  From  obssi'vationa  made  by  Sikes  4 
Queen  Charlotte's  Hospital  there  is  reason  to  believe  that  tl 
conjunctival  sac  of  the  new-born  child,  while  not  absolutely 
sterile,  does  not  contain  pathogenic  organisms  under  healthy 
conditions.  Ophthalmia  is  therefore  due  to  infection  ;  in  very 
rare  instances  this  may  occur  in  utero  from  infection  of  the 
amniotic  fluid,  for  such  cases  have  been  recorded ;  in  the 
great  majority,  however,  the  infection  occurs  during  or  imme- 
diately after  labour  ;  in  n  smaller  but  quite  definite  proportion 
it  occurs  in  the  first  few  days  of  extra-uterine  life.  It  is 
probable  that  infection  occurring  immediately  after  birth 
is  due  to  particles  of  discharge  which  cling  to  the  eyelids 
or  eyelashes,  and  gain  access  to  the  conjunctival  sac  when 
the  eyes  are  first  opened.  In  about  60  per  cent,  of  cases 
the  infection  can  be  proved  to  be  gonorrhceal  by  the  discovery 
of  gonococci  in  the  pus  ;  in  the  remainder  various  organisms 
have  been  found,  including  bacterium  coli,  pneumococcus, 
Klebs-Ldffler's  bacillus,  and  the  pyogenic  micrococci.  Conor- 
rlicKal  cases  occur  by  direct  infection  from  the  mother ;  in 
normal  labour  the  eyelids  are  tightly  closed  and  probably 
water-tight  during  the  birth  of  the  head,  but  in  face  presenta- 
tions or  in  delivering  the  after-coming  head  the  eyes  may 
be  infected  by  the  examining  finger.  Other  organisms,  not 
derived  from  pre-existing  disease  of  the  maternal  passages,  no 
doubt  obtain  access  in  the  same  manner.  A  certain  proportion 
of  the  non-gonorrh<pal  cases  are  probably  of  a  simple  catarrhal 
nature  and  due  to  cold.  Complications  such  as  keratitis 
are  very  much  rarer  in  non-gonorrhoeal  than  in  gonorrhoeal 
cases. 

The  signs  of  ophthalmia  make  their  appearance  daring 
the  first  four  days  of  life  in  from  50  to  80  per  cent,  of  all 
cases  ;  very  few  cases  arise  later  than  the  first  week.  Gonor- 
rhceal  cases  begin  earlier  than  other  kinds,  because  infection 
is  early,  and  possibly  because  the  period  of  incubation  of  the 
gonococcus  is  short.  The  conjunctiva;  become  greatly  injected 
and  excrete  a  free  purulent  discharge ;  the  eyelids  become 
reddened  and  cedematous,  and,  from  spasm  of  the  orbicularis 
palpebrarum,  distension  of  the  conjunctival  sac  with  pus  occurs. 
On  gently  separating  the  eyelids,  the  discharge  will  escape 
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quantities.      Uauallj  both  eyes  are  affected,  either 
lultaneously  or  consecutively  ;  when  one  eye  at  first  escapes 
it  is  difficult  to  preserve  it  from  subBequent  iufection. 

Treatment.  —  Ophthalmia     has     been    almost    entirely 

inished  from  lying-in  hospitals  by  the  routine  employment 
of  prophylactic  treatment.  This  conaiata  in  bathing  the 
eyelids  immediately  after  the  head  has  escaped  from  the 
vulva  with  an  antiseptic  lotion  such  as  1-4,000  perchloride 
of  mercury,  and  the  subsequent  instillation  into  the  con- 
junctival eac  of  one  or  two  drops  of  a  1  per  cent,  solution  of 
nitrate  of  silver.  The  efficacy  of  silver  salts  in  destroying 
the  gonococcus  is  well  known,  and  their  employment  in  this 

innection  is  of  course  a  prophylactic  for  this  organism  only, 
per  cent,  solution  of  protargol,  a  vegetuble  salt  of  silver, 

lay  be  substituted  for  the  solution  of  the  nitrate.      Some 
idvantages    attend    the  instillation  of  silver  nitrate — viz. 

certaiu  amount  oE  conjunctivitis  is  often  set  up  by  the  aolu- 
ion,  even  when  there  has  been  no  iiifection,  and  occaaionally 

iratitis  ensues,  which  may  lead  to  corneal  opacities.  How- 
Brer  desirable  it  mny  be  in  hospital  practice,  routine  anti- 
gonorrhceal  prophylaxis  is  certainly  unnecessary  in  private 
practice,  but  it  would  of  course  be  indicated  by  direct  evidence, 
or  by  Buspieion  of  gonorrhoea  in  the  mother. 

Active  treatment  consistB  chiefly  in  frequently  irrigating 
the  conjunctival  sacs  with  waiTU  saturated  boric  lotion,  and 
the  instillation  once  a  day  of  silver  nitrate  or  protargol  solu- 
The  highly  infectious  nature  of  the  discharge  must  be 

irne  in  mind,  and  the  child  must  accordingly  be  put  m  the 
charge  of  a  separate  nurse,  to  whom  the  risk  both  to  herself 
and  others  should  be  fully  explained.  In  severe  cases  the 
advice  of  an  ophthalmic  surgeon  should  be  obtained. 

Icterus  Neonatorum. — Jaundice  occurs  in  the  new-born 
child  under  three  different  conditions  :  first  it  may  be  due  to 
the  normal  hEemolytie  changes  which  occur  in  the  liver  and 
other  organs  ;  secondly,  it  may  be  due  to  congenital  Btenosis 
of  the  bile-ducts ;  thirdly,  it  may  be  infective  and  due  to 
umbilical  sepBis  or  some  form  of  intestinal  intoxication.  The 
first  variety  is  unimportant ;  it  is  most  marked  in  premature 
or  debilitated  infants,  and  disappears  spontaneously  without 
treatment ;  the  urine  does  not  contain  bile  acidB  or  salts,  nor 
.^e  the  stools  decolorised.      The  second  and  third  varieties 
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are  almoBt  necessarily  tatal ;  the  third  i 
in  character. 

Infantile  Syphilis.  —  The  early  recognition  of  inlaotile 
syphilis  is  of  such  importance  that  the  matter  mnst  be  briefly 
referred  to  ;  for  a  systematic  aceoant  a  test-book  of  Diseases 
of  Children  should  be  consulted.  A  syphilitic  infant  is  often 
premature,  and  even  when  born  at  term  is  asoally  nnder- 
sized.  The  skin  is  often  of  a  brownish  colour,  and  wrinkled 
from  deficiency  of  subcutaneous  fat ;  sometimes,  however, 
the  child  appears  to  be  quite  healthy  when  bom.  In  a  tew 
days  some  or  all  of  the  following  signs  may  appear  :  (1>  akin- 
cracks  (rhagades)  at  the  corners  of  the  mouth  ;  (2)  nasal 
catarrh  (snufiling),  which  sooner  or  later  is  accompanied 
by  a  watery  discharge  ;  (3)  an  eruption  on  the  buttocks,  at 
first  dull  red  and  later  coppery  in  colour,  and  tending  to 
spread  in  a  papular  form  down  the  legs ;  (4)  loss  of  weight. 
It  must  be  remembered  that  simple  nasal  catarrh  from  cold 
often  occurs  in  infants,  therefore  snuffling  does  not  necessarilT 
indicate  syphilis ;  and  the  eruption  on  the  buttocks  at  first 
resembles  that  due  to  diarrhoea.  Any  combination  of  the 
above  conditions  justifies  careful  inquiry  for  sj-phiUtic  taint 
in  the  parents.  The  treatment  consists  in  administering  grey 
powder  in  doses  of  half  a  grain  twice  or  thren  times  a  day; 
infants  tolerate  mercury  well,  and  rapid  improvement  asoally 
follows.  The  signs  of  fcetal  syphilis  have  been  mentioned 
on  page  120. 
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Part   VII 
OBSTETEIC   OPEEATIONS 


Artificial  Interruption  of  Preg^nancy 

It  may  be  necessary  or  advisable  to  interrupt  pregnancy 
either  before  the  foetas  is  viable  {induction  of  abortion)  or 
after  it  has  become  viable  {induction  of  premature  labour). 
We  shall  have  to  consider  first  the  indications  for  interrupt- 
ing pregnancy,  and  then  the  methods  by  which  it  may  be 
accomplished. 

A.    Indications  for  inducing  Abortion  or 

Premature  Labour 

I.  Induction  of  Abortion. — The  indications  may  be 
divided  into  two  groups — general  and  local. 

(A)  General  indications. 

(1)  Hyperemesis  gravidarum. 

(2)  Acute   or   chronic   nephritis   with   a   history   of 

eclampsia   in   previous  pregnancy ;  sometimes 
pyelitis. 

(3)  Chronic  valvular  disease  of  the  heart  with  failure 

of  compensation. 

(4)  Advanced  pulmonary  phthisis. 

(5)  Insanity. 

(6)  Chorea  when  not  amenable  to  general  treatment. 

(B)  Local  indications. 

(1)  Incarcerated  retroversion,  or  irreducible  prolapse, 

of  the  gravid  uterus. 

(2)  Extreme  degrees  of  obstruction,  when  the  alterna- 

tive  of   Csesarean  section  is  refused  by  the 
patient — e.g. : 
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(a)  Pelvic  oontractioii  of  extreoie  degfee  (see 

p.  302). 

(b)  Atresia  of  the  vagina  or  cervix. 

{e)  Irremovable  pelvic  tumours,  such  as  those 
of  the  pelvic  hemes,  and  cardnoma  of  the 
cervix. 

(3)  Severe  uterine  luemorrhage — e^. : 

(a)  Hydatidiform  degeneration  of  the  ehcxion. 

(b)  'Threatened      abortion*     with      dangerous 

haemorrhage. 

(4)  Acute  hvdramnios. 

(5)  Retention  of  a  dead  ovum  (occasicmally). 

Criminal  Abortion. — It  must  be  recollected  that  the 
induction  of  abortion,  except  for  clear  medical  indications,  is 
an  offence  against  the  law,  and  is  punishable  by  iminisonment 
It  is  therefore  advisable,  before  inducing  abortion,  that  a  ecm- 
sultation  should  take  place  between  two  medical  men,  both  of 
whom  accept  responsibility  for  what  is  to  be  done.  Medical 
men  are  sometimes  requested  by  married  women  to  induce 
abortion  because  pregnancy  is  inconvenient  or  motherhood 
expensive ;  but  for  reasons  so  inadequate  as  this,  the  operation 
should  not  be  performed. 

II.  Induction  of  Premature  Labour. — Labour  mav  be 
induced  prematurely  with  two  distinct  objects:  d)  to  save 
the  mother  when  urgent  complications  are  present  {nuiternal 
indication.'^)  ;  (*2)  to  enable  the  fa?tus  to  pass  without  in- 
jur}' through  a  relatively  or  absolutely  narrow  pelvis  {Jatal 
indications). 

(A)  General  indications, — Those  already  mentioned  as 
indications  for  inducing  abortion  will,  when  encountered  later 
in  pregnancy,  indicate  induction  of  premature  labour.  An 
important  addition  must  be  made— viz.  eclampsia,  and  the 
toxfemic  state  which  precedes  it  in  cases  where  medical  treat- 
ment has  failed  ;  this  condition  is  verv  seldom  met  with 
before  the  child  is  viable. 

(B)  Local  indications. 

(1)  Ante-partum  haemorrhage,  when   profuse  or  re- 

current. 

(2)  Hydramnios,  when  attended  with  severe  pressure- 

symptoms. 
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(8)  Pelvic  coatraction  of  moderate  degree. 

(4)  Abnormally   large    size    of    fietus    in    previous 
pregnancies. 

(5)  Premature  death  of  the  fcetus  in  utero  in  previous 
pregnancies. 

The  greater  number  of  the  above  indications  have  been 
lady  sufficiently  discussed.     One  of  these,  however— viz. 
wlvic  contraction — requires  fmther  consideration. 

The  object  of  inducing  premature  labour  in  pelvic  con- 

'tractioti  is  to  enable  a  viable  fcetus  to  be  delivered  without 
injury.  A  child  born  as  early  as  the  twenty-fourth  week  will 
sometimes  survive,  but  this  is  very  exceptional.  According 
to  Bar,  80  per  cent,  of  those  born  so  late  as  the  twenty- 
eighth  week  die  ;  but  the  rate  of  mortality  falls  rapidly  after 
this  period  to  50  per  cent,  at  the  thirtieth  week,  and  12  per 
cent,  at  the  thirty-third  week.  It  may  therefore  be  said  that 
unless  the  pelvis  is  large  enough  to  allow  pregnancy  to 
continue  till  the  thirty-second  week  induction  involves  risks 
to  the  child  which  are  unnecessarily  great,  and  some  other 
method  should  be  adopted.  Experience  of  the  operation  has 
also  shown  that  a  viable  fcetua  has  but  a  poor  chance  of 
ultimate  survival  in  induced  labour  unless  the  conjugate  of 
the  brim  measures  at  least  8^  inches  in  a  generally  con- 
tracted pelviB,  and  3|  inches  in  a  flat  pelvis.  When  the  pelvis 
is  smaller  than  this,  two  serious  difficulties  are  necessarily 
encomitered  :  (a)  labour  must  be  induced  between  the  twenty- 
eighth  and  thirtieth  weeks,  when  the  fcetus,  though  viable,  can 
seldom  he  reared  ;  (&)  the  ttutal  head  may  be  injured  in  passing 
through  the  pelvic  brim,  and  afu?tus  of  this  period  of  develop- 
ment is  unable  to  survive  even  slight  injuries  during  labour. 
It  will  be  remembered  that  the  ftutal  mortality  of  induction 
for  greater  degrees  of  pelvic  contraction  ie  very  high  (see 
p.  302).     When  the  conjugate  of  the  brim  measures  8  J  inches 

I  there  is  a  reasonable  chance  of  delivering  a  full-time  child ;  but 
1  the  case  of  a  multipara  with  a  degree  of  pelvic  contraction 
Wtween  8^  and  4  inches  who  has  had  previous  difficult  labour 

'■with  loss  of   the  child,  induction  would,  of  course,  also  be 
indicated.     It  will  be  noticed  that  a  certain  amount  of  restric- 
tion of   the   indications  for  inducing  premature   labour  has 
^^een  adopted  in  recent  years.     The  mortality  of  Cs^sarean 
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section  has  been  greatly  diminished  by  aseptic  methods  and 
improvements  in  the  technique  of  the  operation,  so  that  in  the 
'moderate*  degrees  of  pelvic  contraction  (conjugate  2}  to 
3|  inches)  this  operation  is  now  preferred  to  induction. 

The  matter  may  accordingly  be  summed  up  by  saying 
that  induction  for  |>elvic  contraction  is  a  suitable  procedure 
only  when  the  pelvis  gives  at  least  3j  to  3^  inches  in  the 
conjugate,  and  pregnancy  can  be  allowed  to  continue  at  the 
least  to  the  thirtv -second  week. 

The  appro3Limate  periods  at  which  labour  may  be  induced 
for  different  degrees  of  pelvic  contraction  are  given  in  the 
following  table  :  the  calculation  of  the  duration  of  pregnancy 
must  l^  made  mainlv  from  the  date  of  commencement  of 
the  last  menstrual  i^ricsl.  but  this  estimate  can  be  roughly 
oontrolletl  by  the  htigh;  of  the  fundus  above  the  symphysis 
pubis,  as  shown  in  the  table. 
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DUCTION   OF  LABOUB 

3  a  fcettis  of  abnormally  large  size.     An  element  of  c 
irbance  is  thas  introduced  into  the  calculations. 

Inasmuch  aa  it  is  difficult  to  measui'e  the  pelvic  diameters 
exactly  by  clinical  methods,  and  inaBtuuch  as  the  size  of  the 
fuital  head  is  subject  to  considerable  variation,  the  date 
at  which  labour  should  be  induced  cannot  be  determined  from 
the  measurement':,  alone  It  is  necessary  to  apply  another 
test— via.  to  determine  from  time  to  time  that  the  ftetal  head 

I 


be  done  in  two  ways :  (o)  The  patient  lies  upon  her 
ik,  with  the  shoulders  elevated  on  pillows.  The  head 
mast  be  presenting,  therefore  external  version  must  be  first 
performed  if  any  other  part  presents.  Then  the  head  in  the 
lower  uterine  segment  is  grasped  between  the  lingers  of  the 
two  hands  laid  Qat  upon  the  sides  of  the  uterus,  as  in  the 
first  2>elvic  grip  (see  p.  223),  and  pressed  and  pushed  down 
into  the  brim.  Pressure  upon  the  fundus  by  an  assistant 
is  a  great  help  in  doing  this.  II  there  is  plenty  of  pelvic 
space  the  bead  may  thus  he  pressed  down  well  into  the  brim, 
sometimes  it  may  be  found  already  occupying  that  position. 
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(?j)    A    bi-manual    method    may    be    employed  ;    that   hei 
dsBcrihed  and  illustrated  is  the  method  of  Miiller  as  modified 
by  Miinro  Kert  (fig,  238).     The  patient  lies  on  her    backf| 
two  fingers  of  the  left  hand  are  passed  into  the  vagina  and 
the  thumb  placed  above  the  pubes  in  contact  with  the  head  ; 
with  the  right  hand  the  foetal  head  is  grasped  and  pushed 
downwards  and  backwards  into  the  pelvic  brim.     The  bead 
can  then  be  palpated  by  the  thumb  and  lingers  of  the  left 
hand,  while  it  is  pressed  down  into  the  brim  with  the  right 
hand.     The   extent  to   which  the  head  can  enter   the  brim 
will  then  be  recognised.     As  long  as  it  is  clear  that  the  greatest 
cii-cumference   of   the   head    can  be   pushed  into   the   brim, 
pregnancy  may  be  allowed  to  continue,  but  from  the  thirtieths 
week  onwards  weekly  examinations  should  be  made,  so  as  uofl 
to  allow  the  proper  period  to  be  exceeded.  M 

The  maternal  mortality  of  induction  of  premature  labour 
ior  pelvic  contraction  is  so  low  as  to  ba  almost  non-esistent. 
In  1895  Tarnier  reported  1113  cases  without  a  death  ;  mora 
recently,  391  cases  collated  by  Whitridge  Williams  showed 
a  maternal  mortality  of  1'03  per  cent.  When  undertaken  for 
grave  maternal  complications  the  true  mortality  of  the  opera-  , 
tion  cannot  be  fairly  computed. 

Local  indications  (4)  and  (5)  are  rarely  encountered 
Excessively  large  children  are  usually  the  result  of  protrActioi 
of  the  normal  period  of  gestation  (post-mature  labour) ; 
an  occurrence  resulting  in  the  death  of  the  ftetus  in  labom 
would  indicate  induction  at  or  a  little  before  term  in  the  nori* 
pregnancy.  Instances  of  death  of  the  fcetus  in  utero  after 
reaching  the  period  of  viability  are  often  due  to  syphilis, 
but  not  all  cases  can  be  explained  in  this  way  ;  in  some,  thft^ 
mother  appears  to  be  merely  unable  to  provide  in  the  lata 
weeks  for  the  proper  nutrition  of  the  fietus.  Induction  ( 
labour  at  a  time  earlier  than  the  occurrence  of  fcetal  death  i] 
previous  pregnancies  is  the  only  possible  treatment. 

B.  Methods  of  inducing  Abortion  or  Premature 
Labour 

The  methods  by  which  abortion  or  premature  labour  t 
be  induced  are  various;  they  act  either  by  directly  excitl 
uterine  contractions  ur  by  forcibly  dilating  the  cervii. 
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election  of  a  method  suited  to  the  particular  case  sometimes 
tails  for  the  exercise  of  care  a,ticl  judgment  on  the  part  of 
i  operator.     It  maj,  however,  be  accepted   as  a  general 
principle  that  the  methods  described  as  'slow'  should  be  pre- 
ferred   to  the  "rapid"  methods,  except  in  cases  where  great 
Iittrgency  exists  fi-om  the  presence  of  serious  maternal  com- 
plications. 

W  These  methods  may  conveniently  be  divided  into  two 
groups,  which  exemplify  somewhat  different  principles.  In 
the  first  or  sloio  method  the  object  la  merely  to  start  the 
process  of  abortion  or  labour ;  in  the  second  or  rapid  meihoil 
Jpie  object  is  to  dilate  the  cervix  sufficiently  to  allow  of  the 
mmediate  natural  expulsion  or  operative  removal  of  the 
1  or  foetus.  Each  of  these  objects  may  be  attained  in 
various  ways,  some  of  which  are  auitable  to  earlj-,  some  to  later 
pregnancy.  The  slow  methods  are  less  dangerous  than  the 
rapid  methods,  and  should  therefore  generally  be  preferred. 
~Qt  will  be  imderstood  that  some  of  the  rapid  methods  may 
)  be  employed  to  accelerate  dilatation  of  the  cervix  when 

r  is  already  in  progress. 

Stow  Methods. — (1)  Per/oration  of  the  Membranes  and 

Vaginal  Plugging, — A  sound  is  passed  into  the  uterus  with 

^e  object  of   rupturing  the  membranes,  or  detaching  some 

fart  of  the  ovum  from  the  nterine  wall.     An  anaesthetic  is  not 

icessary,  but  the  strictest  antiseptic  precautions  are  required 

r  this  simple  procedure,  and  if  the  vulva,  vagina,  or  cervix 

is  the  seat  of  purulent  discharge  the  most  serious  risks  of 

sepsis  will  be  encountered.     The  maternal  passages  must  be 

carefully   douched   and   swabbed  with   a    reliable   antiseptic 

olution,  the  hands  of  the  operator  carefully  disinfected,  and 

Ebe  sound  boiled  or  sterilised  in  the  flame  of  a  spirit  lamp. 

Fith  the  aid  of   Sims's   speculum   the  instrument  is  then 

into  the  cervix  without  touching  any  external  part, 

ind  pushed  through  the  membranes;  in  early  pregnancy  it 

lay  be  carried  up  to  the  fundus  and  the  point  then  rotated, 

and  moved  to  and  fro  in  contact  with   the  uterine  wall  to 

detach  or  rupture  the  ovum ;   after  the   third   month   it  is 

BuiBcient  simply  to  perforate  the   lower   pole  of  the  mem- 

Hj^anes.     The  operation  is  completed  by  plugging  the  vaginal 

^Hanlt  tightly,  and  the  lower  part  of  the  vagina  loosely,  with 

^Bdoform  gauze.     This  can  be  allowed  to  remain  for  twenty- 
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four  boure,  and  in  the  meantime  ergot  shonld 
in  (till  doeeti. 

Thia  method  is  successful  (or  inducing  abortion ;  at  tha 
Hocond  or  third  month  painful  contractions  usaally  ensue  in  a 
few  houra,  and  when  the  game  packing  is  removed  the  ovum 
may  be  found  tying  in  the  vagina,  complete  abortion  having 
taken  place.  A  second  packing  is,  however,  not  infrequently 
required. 

When  used  to  induce  premature  labour,  rnxiture  of  the 
uienibranoH  is  attended  with  the  eerions  disadvantage  that 
it  prevents  the  formation  of  the  bag  of  waters  and  so  disturbs 
the  normal  mechanism  o(  dilatation  of  the  cervix  ;  and  further, 
iia  efllisct  tfi  uncertain,  for  unless  a  large  quantity  of  liquor 
aiiinii  is  allowed  to  escape,  labour  pains  will  not  be  excited. 
It  is  now  cHiIy  used  in  coses  of  hydramnios,  where  it  affords 
immediate  relief  to  the  pressure-symptoms.  In  such  a  ease 
it  is  bvst  to  perforate  the  bag  of  waters  with  a  sterilised 
boogie,  passed  first  of  all  for  a  couple  of  inches  between  the  mem- 
branee  and  the  uterine  wall.  In  this  way  a  valvular  opening 
ia  made  thnnigh  which  liquor  amnti  will  slowly  eecape. 
utd  the  formation  of  a  bag  of  traters  will  not  be  entirely 
prevented.  Sudden  escape  of  a  very  Urge  qoantity  may 
in'luce  serious  •l^^l^•oJle.  It  is  urmeee^sary  in  thee«  cssas  to 
plug  the  vf^rina. 

(2)  iHtrit-Htftimf  Bouffif  (Eranse's  method). — This  pro- 
oedoie  consi^^ts  in  the  introdncti(»  of  <Mie  or  mme  stailised 
gam-elastic  bongies  into  the  uterus,  betweoi  the  membraneB 
and  the  uterine  wall ;  it  is  a  very  simple  method,  and  leqnirea 
only  care  and  surgical  cleanliness  in  its  perfonnanee.  nie 
maternal  passages  most  be  bealtfay,  and  sboold  be  prariooaly 
steiiliaed,  as  far  as  possiUe,  by  r^ieated  doorhing.  The 
boagiet^  can  be  stuilised  by  boil^  tbem  for  ten  mmHtaa ;  a 
conv^iient  plan  is  to  place  three  or  taar 
catheter  tube  furnished  with  a  rubber 
metal  cas«^  The  tube  rontaininf:  tlw  bowpea  »  ffaeal 
mistoppered  in  a  steriliser  and  botM  aiamg  witk  Ae 
rubh^r  $to)<)>er.  Tb«  tube  can  then  be  ii^uiiJ,  aai  Ika 
nittber  >K>p{vr  ins«ned  with  the  tabe  lafl  of  tka  botM 
WAiwr,  wiiboai  exi«Kiag  or  tooching  the  bo^giea.  Ia  thaa  «■; 
Kh)^«  Tvttdy  stmlii>»d  «an  he  canwl  ■>  ike  asbwaoBl  hag 
«ith  saivfy  v^-  :i^^      ^^  vsal 
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No.  12,  but  larger  sizes  up  to  18  can  be  used  with 
fety.  After  disinfec^^tion  of  tbe  hands,  the  boagie  is  guided 
by  the  fingers  into  the  cervix,  and  pushed  up  to  the  level 
of  the  internal  os.  The  point  is  then  directed  towards  the 
nterine  wall  and  the  bougie  slowly  pushed  up  into  the  uterus. 
!he  length  of  bougie  which  can  thus  be  passed  dei>enda,  of 
on  the  size  of  the  uterus— i.e.  tbe  period  of  pregnancy; 
At  or  near  term  only  about  one  inch  will  remain  below  the  os 
externum.  It  is  well  to  introduce  a  second  bougie  by  the  side 
of  the  first.  The  vagina  should  then  be  lightly  plugged  with 
iodoform  gauze.  Care  must  be  taken  not  to  push  the  bougie 
.rough  the  membranes,  but  if  this  accident  happens  and  a 
liquor  amuii  escapes,  no  great  harm  will  follow.  If 
resistance  to  the  advance  of  the  bougie  is  met  with,  the 
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'placenta  may  be  in  the  way;  the  bougie  should  then  be  with- 
drawn, and  re-introduced  in  a  different  direction. 

This  procedure  invariably  provokes  labour,  but  the  onset 
of  labour  pains  is  very  variable.  It  is  in  common  use  at 
.een  Charlotte's  Hospital,  where  it  is  found  that  the  average 
iterval  between  the  introduction  of  the  bougie  and  the  deUvery 
if  the  child  is  seventy-five  hours  ;  but  cases  have  now  and 
then  occurred  in  which  eight  to  ten  days  have  elapsed.  Even 
if  labour  pains  do  not  come  on,  a  little  dilatation  of  the  cervix 
sufficient  to  admit  one  or  two  fingers  is  usually  produced  in 
twenty-four  to  forty-eight  hours.  If  there  ia  no  sign  of  the 
commencement  of  labour  in  twenty-four  hom's,  another  bougie 
should  be  introduced  at  the  opposite  side ;  a  fourth  may  be 
put  in  after  a  further  twenty-four  hours  if  required.  The 
bougies  should  not  be  removed  when  the  pains  begin,  for  this 
may  cause  them  to  cease. 

Ki'ause's  method  is  simple  and  easy,  and  is  accordingly  well 
suited  for  general  use.     If  due  attention  is  paid  to  surgical 
.nliness,  bougies  may  remain  for  several  days  in  the  uterus 
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and  no  harm  mil  naolL  TImj  nsiiilly  booomB  ray  floft  ate 
foiij-«j||^k  hoon' maoeEation  in  fhe  atana.  If  tiia  ■Mnkaaei 
an  aeeidflntally  n^torad  duiiig  Chair  intradwiion.  it  ia  fiUa 
it  any  disadvantage  if  tfaa  nprning  ao  made  ia  ahova  the 
oarrix;  for  tfaa  eseapa  of  floid  tfaroo^  tiiia  valvnlar  openiBK 
ia  slow,  and  a  amall  bag  of  vatan  ia  often  loned  nolnflh 

8landii«.  The  diaadrantige  of  the  aaetfaod  m  the  MMtlaie^y 
as  la  when  laboor  will  he  tenninatod. 

Rapid  McUkkIs.— a)  DOmimiiom  tgGwmimmtadMdaBk 
Dilalort* — ^The  patient  ia  pnpared  aa  for  tiie  openlion  of 
eoielking  and  an  anjwslhftir  giran.  A  dm^-Ul  CBfaH*4 
qpeenfaunis  then  jtaaawi,  and  die  cenix  npiaai  with 
pair  of  Ttobella  foneiiB.  The  dihtors  <%. 
sleriliaBd  by  hniKnc*  i^i^  then  intradneal  in 
in$  the  largiKl  ainN  the  indei:  finger  can  he  enahr 
thnwgli  the  intenud  oa.  Una  ia  the  gimluut  cstai*  d 
dilaaiiion  which  can  be  piodnued  by  the  fflaaora;  laaHrii 
Uie  end  of  the  pKMiese  coasidenlife  laeetaaafln  ^nyaoBVit 
ihe  inwl  ^^  ihe  inaanttl  oii«  bas  if  aacfisaf  kK  been  ^mmtmti 
»»  haxwi  fcJk>w&. 

lliif  xMOhcd  is  <t«sie|iMiD^  ISaiastfi  in  iss  ijifiBmina 
Ix  ici31  s&fBfe  icv  i^  ^ranaoicffi  of  liie  nuntf  xt^  tx*  iSbt  eai 

.-.•r^Lrcriiij.'V.  i?",ih  >:cjt  :»:ihc  joi^irri^     T:  12=%  Lzisir  innul 

; ..« I.  \:k:  :>  k,!::  -s  3Uc^£  v-l.  :^^'*;iiifct  :\tri^  '•riua.  liifc 
i.-'.j,.     .>.:     -~^.i:>  it^:     ?*!^;*ij*ii,    uiii    mum     ic    ssratir   sit. 
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Effith  indiarubber  or  gutta-percha  (fig.  240}  ;  it  ia 
impervious  and  inelastic,  it  preserves  ita  sbnpe 
when  distended,  and  can  be  Bterilised  by  boiling.  The  broad 
upper  end  measures,  when  fully  distended  in  the  two  sizes 
usually  supplied  commercially,  4J  inches  and  3^  inches  in 
diameter;  the  curve  enables  it  to  lie  accurately  in  the  axis 
of  the  pelvic  canal.  When  in  position  the  broad  end  lies  in 
the  lower  uterine  segment,  above  the  level  of  the  pelvic  brim, 
the  lower  end  protrudes  from  the  vulva  (fig.  241).  To  this 
end  is  attached  a  rnljber  tube,  through  which  fluid  can 
be  pumped  into  the  hag,  and  a  tap  to  retain  it  there.  It  is 
not  advisable  to  distend  the  bag  to  its  utmost  capacity  with 
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water,  as  it  then  becomes  very  rigid  ;  it  is  sufficient  to  intro- 
duce into  the  larger  size  about  fourteen  ounces,  into  the  smaller 
about  eleven  ounces.  It  cannot  be  passed  through  the  undilated 
cervix  ;  if  the  cervix  admits  one  finger,  the  bag  can  be  intro- 
duced under  an  anffisthetic  ;  it  it  admitb  two  fingers,  an 
anesthetic  is  often  not  required.  Therefore,  when  used  to 
induce  labour,  it  may  he  necessary  to  partially  dilate  the  cervix 
by  some  other  method,  such  as  the  use  of  graduated  metal 
dilators,  or  plugging  the  vagma  and  cervix  with  iodoform 
gauze, 

The  bag  must  first  be  sterilised  by  boiling  for  ten  minutes  , 

it  should  he  filled  with  water  and  the  tap  left  open  before  being 

placed  in  the  steriliser,  so  that  the  boiling  water  can  circulate 

through  it  and  sterilise  it  both  inside  and  out.    Then  it  ib 

■tinmersed  in  a  solution  of  1-4,000  biniodide  of  mercury  if  not 
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used  iminediBtoly.     The  genital  passages  mnst  be  douched 
and  swabbed,  and  the   operator's  hands  carefully  sterilised. 
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The  bag  is  then  rolled  up  into  the  Bmallest  possible  bulk 
and  held  in  a  pair  of  sterilised  forceps ;  special  forceps  may 
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be  obtaiiiod  with  curved  blndes  (fig.  242),  but  an  ordinary 
pair  of  ovum  foice\w  %'ill  uecve  the  purpose  equally  veil. 
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fiiigera  of  the  left  band  are  used  to  guide  the  forceps 
Bito  the  cervical  canal,  and  the  broad  base  of  the  bag  is  then 
pushed  up  well  above  the  level  of  the  internal  oa.  The  forceps 
is  then  withdrawn,  and  boraeic  lotion  (1-40),  or  boiled  water, 
pumped  into  the  bag  with  a  syringe ;  the  capacity  of 
the  bag  should  have  been  previously  measured,  and  only 
the  quantity  of  fluid  required  sufficiently  to  fill  it  should 
be  injected,  or  it  may  burst.     If  the  bag  has  not  been  pushed 

I  for  enough  into  the  cervix,  it  will  escape  into  the  vagina  as 
it  becomes  distended  ;  if  the  broad  end  lies  above  the  internal 
ha,  its  shape  will  prevent  its  escape  in  this  manner. 
I      Champetier's  bag,  as  a  rule,  is  introduced  between  the 
Biembranes  and  the  uterine  wall ;  when  distended  it  therefore 
fiBDses  extensive  separation  of  the  membranes  from  the  wall 
of  the  lower  uterine  segment.      If,  however,  while  introducing 
it  the  membranes  should  be  accidentally  ruptured,  no  harm 
will    follow,    for   the  distended  bag  prevents   escaiie   of   the 
liquor  amnii.      An  important  exception  to  this  rule  is  the 
case  of  placenta  preevia ;  here  the   membranes  should  first 
be  ruptured   and  the   bag  then  introduced  into  the  amniotic 
■jac,  so  that  when  distended  it  may  compress  the  placenta 
^Hgatnst  the  uterine  wall  and  so  tend  to  check  hiemorrhage. 
^B      The  normal  mechanism  of  labour  is  closely  imitated  by 
^■he  action  of  Champetier's   bag.     Its   curved   conical  shaira 
^■orresponda  to  the  shape  of   the  dilating  cervix  and   lower 
Biiterine  segment,  while  its  fluid  consistence  resembles  that 
of  the  normal  dilat-or — the  bag  of  waters.     When  the  mem- 
branes have  ruptured,  escape  of  hquor  amnii  is  prevented  by 
it.     Its  action  depends  upon  its  exciting  uterine  contractions 
hy  which  it  is  driven  gradually  down   through  the   cervix, 
distending  it  an  it  passes.     When  the  pains  excited  by  it  are 
feeble,  dilatation  can  be  assisted  by  traction  on  the  lower  end 
of  the  bag.    Traction  may  be  applied  intermittently  hy  pulling 
during  the  pauis,  or  continuously  by  attaching  a  weight  of  four 
to  sis  pounds  to  the  end  of  the  tube  and  carryijig  it  over  the 
toot   of   the   bed.      Ultimately   the    whole   cervical    canal    is 
stretched  to  the  diameter  of  the  broad  end,  and  any  iutra- 
nterine  manipulation  required  to  dehver  the  child  can  therefore 
Khe  immediately  undertaken.     When  the  broad  end  has  been 
^Biriveu  out  of  the  cervix  the  contents  may  be  allowed  to  escape 
^Kld  the   bag  then  withdrawn.     As  a  rule,  the  uterine  pains 
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b&n  any  other  method  hitherto  conBidered.  Bobsi's  cervical 
iilator  IB  shown  in  fig.  243.  It  consists  of  four  blades,  con- 
trolled by  a  Bcrew  which  is  worked  from  the  handle  of  the 
instrument ;  by  an  ingenious  device  in  the  arrangement  of 
the  blades,  the  points  can  be  widely  opened  without  causing 
much  separation  of  the  blades,  ao  that  the  vaginal  canal 
is  not  dilated.  The  points  are  conical  in  shape  and  corrugated 
on  their  outer  surface  ;  when  in  apposition  the  closed  end  of 
the  instrument  has  approximately  the  same  bulk  as  the  index 
finger  ;  when  the  points  are  aejiarated  to  their  fullest  extent 
the  diameter  of  the  open  end  is  about  3\  inches.  The  handle 
is  fuinisbed  with  a  scale  upon  which  is  indicated  the  amount 
of  separation  of  the  points  in  all  positions.  Caps  of  different 
sizes  with  a  wide  shoulder  at  the  tree  end  are  provided  which 
can  be  fitted  on  to  the  points  ao  as  to  afford  broader  surfaces 


Fro.  243.— Bossi's  Dilatob. 

Xbe  op«i  bbiln  itre  Btiol  «lt1i  bmidculiig  mpi :  tLc  cliMcd  blula  m  not. 

f  contact  in  the  later  stages  of  the  process  (see  fig.  243).  The 
instrument  is  difficult  to  sterilise,  as  it  is  bulky  and  cannot  be 
ladily  taken  to  pieces. 

In  using  this  dilator  an  anesthetic  is  necessary,  and  the 
brsal  posture  is  the  most  convenient.  Under  strict  antiseptic 
recautions  with  regard  to  the  operator,  the  instrument,  and 
genital  canal,  the  dilator  ia  introduced  with  the  right 
tand  and  the  closed  points  gui<led  with  two  fingers  of  the 
eft  into  the  cervix,  which  must  be  dilated,  either  naturally 
r  artificially,  sufficiently  to  receive  it.  The  handle  is  then 
depressed  towards  the  perineum  so  as  to  allow  the  points  to 
come  forward  into  the  axis  of  the  brim,  for  the  instrument  is 

r nearly  straight.  It  must  be  cautiously  introduced  during 
intervals  if  labour  is  in  progress.  If  the  pre- 
intiiig  part  is  in  the  way,  this  must  be  carefully  pushed 
)  into  the  uterus.     It   is   immaterial  whether  or  not  the 
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membraneB  have  ruptured.  As  soon  as  the  points  are  in  th^^ 
cervix  the  screw  is  turned  and  sufficient  separation  aecured  to 
cause  distinct  tension  on  the  cervix.  Ditat-ation  is  now  carried 
out  by  turning  the  screw  from  one-fourth  to  one-half  of  a 
revolution  during  an  interval,  and  then  allowing  two  or  three 
pains  to  recur  before  dilating  further.  The  flnger  of  the  left 
band  must  be  kept  in  the  cervical  canal,  so  that  any  tendency 
of  the  points  to  slip  may  at  once  be  recognised.  When  fnJly 
dilated  the  instrument  is  first  closed  and  then  withdrawn. 
and  labour  allowed  to  terminate  naturally  unless  tndicatioDS 
for  immediate  delivery  are  present :  forceps  is  preferred  to 
version  as  the  method  of  delivery  after  the  use  of  thia 
uistrument. 

Severe  lacerations  of  the  cervix  and  lower  uterine  segment 
have  been  frequently  reported  in  the  use  of  this  dilator  ;  they 
appear  to  result  either  from  the  points  slipping,  or  from  hurried 
dilatation.  A  greatly  improved  pattern  has  been  recently 
introduced  by  de  Seigneux  (fig.  244).  This  oheerver  points 
out  that  there  is  a  radical  fault  in  the  constracttoa  of  Bossi'8 
instrument — -viz.  that  the  blades  separate  in  a  horizontal  plane, 
and  the  cervix  is  consequently  dilated  in  a  borisontal  plane, 
whereas  dilatation  ought  to  be  effected  in  an  obli<jae  plane  — 
the  plane  of  the  pelvic  brim.  When  the  anterior  blade  of 
Bossi's  instrument  is  at  the  level  of  the  internal  os,  the 
posterior  blade  will  impinge  upon  the  posterior  cer%-ieal  wall 
considerably  below  this  level.  Dilatation  must  therefore  be 
irregular,  and  laceration  of  the  posterior  oervtcal  wall  will  be 
fovoured.  In  de  Seigneux 's  instrument  the  blades  sepanle 
in  an  oblique  plane  corresponding  to  that  of  the  pelvic  brim, 
the  result  being  that  the  internal  os  cut  be  evenly  dilated. 
A  series  of  blades  having  points  of  different  sizes  is  emplt^sd 
by  da  Seigneux  during  the  process  of  dilatation.  He  clutns 
that  there  is  less  danger  of  laceration  with  his  inatnuncnt 
than  with  Bossi's,  and  it  seems  reasonable  to  expect  that  thia 
will  prove  to  be  the  case  when  it  has  beeo  exteosively  tried. 

At  the  present  time  great  divergence  of  opinico  exists  aa 
to  the  value  of  this  method  of  ditatatiim  ;  its  efficiency  eannot 
be  deoied.  but  the  force  exerted  by  it  is  very  difficult  la 
ragolate,  and  serious  lacerations  of  ntems  and  ragisa  han 
undoubtedly  i>een  caused  by  it  even  wh«9i  osed  by  akiUed 
operators.  As  a  method  of  indocing  laboor  its  use  is  praetieaUjr 


492 


OBSTETRIC  OPEEATIONS 


remaming  fingers  are  successively  introdnced,  until  all  tlie 
fingers  of  the  hfind  can  be  passed  through  the  intfimat  os. 
Another  method  in  which  both  hands  are  employed  is  also 
used  ;  after  tno  fingers  of  one  band  have  been  passed,  tbe 
corresponding  fingers  of  tbe  other  hand  are  introduced,  and 
the  cervix  stretched  by  separating  the  fingers  of  tbe  two  hands. 

This  method  requires  an  aniestbetic,  careful  antiseptic 
precautions,  and  tbe  exercise  of  gentleness  and  patience  in 
its  performance  ;  even  then  very  serious  lacerations  running 
up  into  tbe  lower  segment,  and  even  complete  rupture  of  the 
uterine  wall,  may  occur,  for  it  is  impossible  to  graduate  the 
amount  of  force  applied  in  this  manner.  It  js  consequently 
seldom  practised  as  a  method  of  inducing  labour,  but  it  may 
safely  and  conveniently  be  employed  to  complete  dilatation  in 
cases  of  prolonged  first  stage  when  the  cervix  is  already  one- 
half  dilated. 

(5)  Deep  Incision  of  the  Cervix  and  Lower  Uterine  Seg- 
mntt  (Vaginal  Ciesarean  section).— This  method  consists  in 
deeply  incising  the  cervix  so  as  to  allow  of  the  immediate 
delivery  of  the  child  through  tbe  natural  passages.  It  mast 
not  be  confounded  with  the  time-honoured  plan  of  making 
shallow  incisions  into  the  lips  of  the  cervix  to  promote  dilata- 
tion, which  has  been  described  on  page  318  in  connection  with 
the  treatment  of  rigidity  of  tbe  cervix.  The  method  here 
referred  to  is  of  quite  recent  date,  and  was  introduced  in  1896 
by  Diihrssen. 

The  operation  is  performed  as  follows  by  Bomm.  Tbe 
cervix  is  first  exposed  by  two  specula,  then  seized  with  two 
pairs  of  volsella  forceps,  and  pulled  down  to  the  level  of  the 
ostium  vagina.  A  median  incision  is  then  made,  commencing 
on  the  anterior  lip  of  the  os  externum,  and  passing  over  the 
cervix  and  forwards  on  to  the  anterior  vaginal  wall  to  a  point 
two  inches  above  the  urinary  meatus.  Through  this  incisioi 
the  bladder  is  separated  from  the  uterine  wall  by  binnt 
section.  A  median  incision  is  then  begun  in  tbe  cervix 
carried  upwards  to  the  level  of  the  internal  os  ;  the  cen 
can  be  pulled  down  lower  and  lower  during  the  process  so 
AH  to  keep  the  whole  incision  well  within  view.  When  the 
internal  os  has  been  incised  the  bag  of  membranes 
present.  The  peritoneum  of  the  utero-vesical  ponch 
gashed  up  ont  of  the  way,  but  is  not  incised.     The  ntern 
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Hncision  is  carried  a  little  higher,  and  then  the  membranes 
Pftre  ruptured,  and  delivery  effected  by  podalic  version.  The 
uterine  incision  measures  about  four  inches,  so  that  it  involves 
both  cervix  and  lower  uterine  segment.  After  delivery  of 
the  placenta,  the  cervix  is  again  pulled  down  to  the  vulva  and 
the  deep  incision  closed  with  interrupted  catgut  sutures  from 
above  downwards.  Finally  the  incision  in  the  vaginal  wall 
ia  similarly  closed. 

This  operation  is  difficult  in  a  primipara  on  account  oF 
the  small  size  of  the  vagina  and  the  rigidity  of  the  periaeum. 
It  cannot  be  performed  unless  the  maternal  pelvis  ia  of  noi-mal 
size,  and  up  to  the  present  time  it  has  been  applied  almost 
solely  to  cases  of  eclampsia  in  which  it  was  desired  to  dehver 
rapidly.  The  mortality  is  high,  and  fifty-five  cases  recently 
reported  showed  a  maternal  mortality  of  20  per  cent-  but 
it  must  be  recollected  that  the  maternal  conditions  for  which 
it  was  undertaken  were  very  grave. 

Accouchement  forc6. — This  name  is  sometimes  used  to 
■include  delivery  by  certain  rapid  methods  of  dilatation  -  i.e.  by 
pBossi's  dilator,  and  by  vaginal  Cieaarean  section. 

Selection  of  Methods  for  Particular  Cases. — In  in- 
I'dncing  abortion  the  method  to  be  employed  varies  with  the 
I  period  of  pregnancy.  Up  to  the  end  of  the  third  month  the 
k.Qterus  can  safely  and  conveniently  be  emptied  at  a  single 
Igitting,  by  dilating  the  cervix  with  metal  dilators  and  clearing 
fout  the  contents  of  the  uterus  with  the  finger  or  ovum  forceps. 
The  same  may  be  done  in  the  fourth  and  fifth  months,  if  the 
maternal  indications  are  urgent ;  dilatation  must  then  be 
carried  further  by  the  digital  method.  If  a  slower  method  ia 
desired,  the  sound  should  be  used  so  as  to  rupture  or  detach 
the  ovum,  and  the  vagina  then  plugged  with  iodoform  gauze, 
and  full  doses  of  ergot  administered ;  or  a  laminaria  tent  may  be 

» Introduced  into  the  cervis.  As  soon  as  the  cervix  is  sufficiently 
dilated  the  contents  of  the  uterus  should  be  evacuated. 
The  instruments  of  Bossi  and  de  Seigneux  are  unsuitable  for 
inducing  abortion.  In  mdaeing premature  labour  for  i>elvic 
contraction  the  simplest  method  is  that  of  Krause.  A  much 
^  quicker  result  can  be  obtained  by  introducing  Cbamj)etier'B 
^Lbag  as  soon  as  sufficient  dilatation  for  this  purpose  has  been 
^BjQbtained  by  bougies.  For  urgent  maternal  complications 
^BChampetiev's  bag  will  usually  suffice,  the  necessary  preliminary 
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dilatation  being  in  this  case  rapidly  secured  by  graduated 
dilators ;  in  this  way  labour  may  often  be  set  going  and  ter- 
minated nnder  twelve  hoars.  Only  in  extremely  argent  cases 
can  it  be  justifiable  to  use  branched  dilators  or  deep  vaginal 
incisions.  These  procedures  have  been  chiefly  employed  in 
urgent  cases  of  eclampsia  and  ante-partum  haemorrhage,  and 
tbe  doubtful  propriety  of  rapidly  evacuating  the  uterus  in 
tb^ge  conditicHis  has  been  already  discussed. 


:  Turning 

This  operation  consists  in  altering  the  lie  of  the  foetus 
in  utcrOf  so  as  to  substitute  one  presentation  for  another; 
either  the  head  or  the  breech  may  be  brought  down  into  the 
pelvic  brim,  version  being  termed  cephalic  in  the  former  and 
podalic  in  the  latter  case.  The  conditions  in  which  it  may 
be  necessary  to  perform  version  are  as  follows : 

(1)  Transverse  presentation. 

(2)  Face  or  brow  presentation. 

(3)  Flat  pelvis,  if  the  true  conjugate  measures  at  least 
three  inches,  and  the  transverse  is  not  diminished. 

(4)  Placenta  prsBvia. 

(5)  Prolapse  of  the  umbilical  cord. 

(6)  Breech  presentation  in  a  primipara. 

(7)  Whenever  immediate  delivery  is  indicated  and  the  use 
of  forceps  is  undesirable. 

The  advantages  of  turning  in  these  conditions  has  been 
discussed  already  in  connection  with  each  individually,  and 
therefore  they  need  not  be  reconsidered  here. 

Version  may  be  performed  by  external  (abdominal) 
manipulations  alone,  by  internal  manipulations  alone,  or  by 
combined  internal  and  external  manipulations ;  these  methods 
are  respectively  termed  external^  internal^  and  combined  or 
hi-polar. 

External  Version. — The  foetus  inuterocAu  be  turned  by 
abdominal  manipulation  if  there  is  a  sufficiency  of  liquor 
amnii,  if  the  uterus  is  not  contracting  frequently  and  power- 
fully,  and  if  the  abdominal  walls  are  lax.  The  time  for  its 
ice  is  therefore  before  labour  sets  in,  or  very  early 
\i  it  is  much  easier  in  a  multipara  than  in  a  primi* 
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BThe  commoneat  indications  for  its  employment  are 
e  and  breech  presentations, 
Transverse  Prcsentatioji.- — When  a  tranverse  presen- 
tation is  BSHOciated  Trith  a  flat  pelvis  it  is  best  to  convert  it 
into  a  pelvic  presentation  ;  under  other  circumstances  a  head 
presentation  should  be  produced.  In  performing  external 
version  the  patient  should  He  on  her  back  with  the  shoulders 
slightly  raised  and  the  legs  Hexed.      The  fiftal  head  usually 


PlO.   245.— EXTBRNAL   Vl 


ts  Brekcb  Pbbsbntation,    (I^dqab.) 


a  in  one  or  other  iliac  fossa.  The  two  hands  of  the  operator 
8  first  used  to  gently  raise  the  trunk  of  the  ftFtus  out  of  the 
^Ivic  brim  ;  then  the  hands  are  placed  upon  opposite  fretal 
poles,  and  the  two  [loles  are  pushed  by  gentle  and  sustained 
pressure  m  opposite  directions  (right  and  left)  towards  the 
liiddle  line,  so  as  to  hrmgthe  head  into  the  brim,  the  breech 
P  to  the  fundus.  Wlien  this  has  been  done,  firm  downward 
peesure  is  made  upon  the  breech  so  as  to  cause  the  head  to 
md  well  into  the  brim  and  flex  the  trunk  of  the  fojtus  ; 
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a  tight  abdomiiud  biiider  is  then  applied*  UnlaKi  labour  is 
auffioiently  advaneed  to  make  raptuie  of  the  memhianeB 
joBtifiaUe  at  the  end  of  the  operation,  the  mal-praeeDtatioii  ib 
likely  to  xeoor. 

Breech  Presentaium. — ^The  method  employed  is  very 
similar.  The  breeoh  is  first  raised  out  ol  the  brim,  and  then 
pushed  to  one  side  until  it  lies  in  the  iliac  fossa  (fig.  S45). 
Gentle  and  continuous  pressure  is  then  made  npoa  the  total 
poles  in  opposite  direoticms  (rig|it  and  left),  away  from  the 
middle  Une,  the  head  being  directed  to  the  side  upon  which 
thelunbslie.  By  pushing  the  head  downwards  and  the  l»eech 
towards  the  fundus,  the  presmtation  becomes  first  transverse 
and  then  cephalic.  Firm  downward  pressure  is  thai  made 
upon  the  fundus  to  cause  the  head  to  enter  the  brim.  It  is 
difllcult  to  carry  the  long  axis  of  the  foetus  throu{^  the  short 
transverse  axis  of  the  utous,  and  this  stage  of  the  operation 
is  therefore  the  most  difficult.  If  labour  has  begun,  the 
manipulations  should  be  made  chiefly  in  the  intervak  be* 
tween  the  pains  when  the  uterus  is  relaxed,  and  the  operation 
completed  by  rupturing  the  membranes. 

Internal  Version. — This  (^Miration  consists  in  introducing 
the  hand  into  the  uterine  cavity  in  order  to  faring  down  the 
pelvic  extremity  of  the  foetus.  It  is  by  no  means  devoid  of 
risk,  and  should  not  be  performed  except  under  perfcctiv  oleAr 
iudications  and  with  requisite  precautions.  I:  is  als-olutelj 
eonira-invlis.*atevi  bv  tonic  uterine  contraciion :  and  whenever 
some  lime  has  elaj^ied  since  rupture  of  the  membr:ines  i* 
should  not  be  attempted  unless  the  mobiIi:T  of  the  fv^tus  is 
good,  and  the  hai:d  can  be  introduced  wi:hou:  force  into  the 
uterus*  When  the  tatus  is  dead,  embrvotoniv  or  craniocomv 
should  always  be  preferred.  I'nless  the  conjugate  diameter  of 
the  jvlvic  brim  measures  at  least  three  inches,  Tersion  is  an 
unsuitable  metho^l  y?i  delivery  in  a  dat  pelvis^  and  in  all  degrees 
of  generally  contracted  pelvis  it  should  be  avoided.  The 
strictest  antiseptic  precautions  are  called  for.  and  nhe  mani- 
pulations must  be  carried  out  with  gentleness  and  deliberation : 
only  in  this  way  can  ice  risks  of  sepsis  and  rupcure  of  :iie 
uterus  be  reduced  to  a  minimum.  An  acLCSuhedi:  should 
always  be  a*:^ninistered.  The  most  favoumble  momen;  for 
performance  of  the  opera:icn  is  when  the  cerrii  is  abcas 
(bxee-fourtiis  aila:ed  and  ;he   membranei»  are  ozinxpcared : 


it 
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bat,  when  required,  the  cervix  can  be  stretched  to  this 
extent  by  the  digital  method,  under  anffisthesia,  during  the 
operation. 

Preliminaries.  —  The  bladder  should  be  emptied  by 
catheter.  The  position  of  the  back  and  head  oE  the  child 
should  be  carefiiUy  localised  by  abdominal  and  vaginal  exami- 
nation, and  the  fcetal  heart  auscultated.  The  approximate 
size  of  the  pelvis  and  of  the  fcetus  must  also  be  estimated. 
The  patient  may  be  placed  in  either  the  '  lithotomy  position ' 
or  the  ordinary  lateral   posture ;    in  the    latter  less  assist- 

a  is  required  by  the  operator.  The  operator,  after  care- 
fully disinfecting  his  hands  and  forearms,  should  put  on  & 
pair  of  previously  boiled  rubber  gloves,  and  the  vulva  and 
vagina  of  the  patient  should  be  swabbed  with  an  antiseptic 

■  solution  (biniodide  of  mercury  1-2,000,  or  lysol  5J.  to  Oj.). 
Steps  of  the  Operation, —  (a)  When  the  presentation  is 
trattsverse. — When  the  head  lies  to  the  right  the  patient 
flhould  be  placed  on  her  left  side,  with  the  buttocks  over  the 
edge  of  the  bed,  the  operator  using  his  right  hand  for  the 
internal  manipulations  (fig.  246).  When  the  head  lies  to  the 
left  side,  the  patient  should  be  placed  on  her  right,  the 
operator  using  his  left  hand. 

1(1)  The  hand  should  be  passed  into  the  vulva  with  the 
fingers  and  thumb  bent  into  the  shape  of  a  cone;  the 
direction  to  be  taken  is  at  first  upwards  and  backwards  (axis 
of  outlet),  gradually  changing  to  upwards  and  forwards  (axis 
of  brim). 
(2)  The  hand  should  not  enter  the  uterus  until  the  strong 
contractions  and  expulsive  efforts  excited  by  its  introduction 
into  the  vagina  huve  passed  away. 
(8)  In  dorso-anterior  positions  the  hand  should  follow 
the  curve  of  the  lower  buttock  until  the  lower  foot  can  be 


I 


reached,  the  external  hand  rai 

to  render  it  more 

(4)  In  doreo-posterior 


ising  the  pelvic  pole  of  the  fcHtus 
ble  (figH.  246  and  247). 
tions  the  hand  should  be  passed 


over  the  ventral  aspect  of  the  fcetus,  so  as  to  reach  the  upper 
foot,  aided  by  the  external  hand. 

(5)  When  the  foot  has  been  seized,  it  should  be  drawn 
gently  down  into  the  vagina,  the  head  being  at  the  same  time 
pushed  up  towards  the  fundus  by  the  external  hand  (fig.  248). 
The  patient  may  now  be  placed  m  the  dorsal  [xjaition  (as  in 
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the  iigure),  or  delivery  may  be  completed  without 
position. 

(6)  These  manipulations  should  as  far  as  possible  bf  made 
during  the  intervals  of  the  contractions,  the  internal  hand 
making  no  advance  during  the  pains. 

(7)  The  fcetua  may  now  be  extracted;  thia  should  be 
carried  out  with  the  aid  of  the  uterine  contractions,  firm  and 
continuous  pressure  being  at  the  sams  time  made  npon  the 
fundus.  In  some  cases— c..?.  placenta  prtevia — it  ia  beet  to 
allow  the  child  to  be  expelled  by  the  natural  efforts,  and  not 
to  practise  extraction. 

(8)  After  the  delivery  of  the  after-birth  an  antiseptic 
intra-uterine  douche  should  always  be  given. 

(9)  Owing  to  the  risks  of  foetal  asphyxia,  preparations  for 
the  resuscitation  of  the  infant  should  be  made.  When  an  arm 
has  prolapsed,  a  piece  of  tape  should  be  placed  round  the 
wrist  before  turning,  so  that  during  delivery  upward  displace- 
ment of  the  arm  may  be  prevented  by  traction  on  the  tape. 

{b)  n'hen  the  head  presents. — The  position  of  the  back 
of  the  f(£tU6  must  lirst  be  located.  When  the  back  lies  to  the 
right  of  the  mother,  the  patient  should  be  placed  upon  hur 
left  side,  the  operator  using  his  right  band  for  turning ; 
when  the  back  lies  to  the  left  of  the  mother,  she  should  be 
placed  upon  her  right  side,  the  operator  using  his  left  hand 
(fig.  249K  The  steps  of  the  operation  are  the  same  us  in 
a  transverse  presentation,  the  hand  l>eiiig  always  passed  along 
the  ventral  aspect  of  the  fip tos ;  one  or  both  feet  may  be 
in  turning.  When  the  hand  enters  the  uterus,  the  head 
necessarily  pushed  to  one  side,  thas  facititatmg  ite  dis] 
meat  upwards  by  the  external  hand,  ll  is  more  difficalt 
torn  A  bead  than  a  transverae  pre^entaUon,  as  the  \oag  axis 
o(   the   fiptna   is  made  to  cross  the  transverse  aus  of   the 

Combined  or  Bl-polar  Version.     (Method  of  Braxton 
Uicks.)  ^During  the   first  stage  of  labour,  vhen  the  cervix 
Bicieiitly  diluted  to  admit  one  ur  two  fingers,  and  the 
IB  are  nnruptored,  or,  if  rapiored.  a  laT:ge  amount  of 
lii  remains,  it  ia  possible  to  turn  without  totruduciog 
1  into  the  oteros.   h  is  evid^it  thai  in  internal  veraioD 
I  and  internal  manipuladone  are  employed,  and 
A  pt  the  foetus  are  displaced ;  it  might  tbareiore  also 


along 
seia^^^ 
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be  accQrately  called  combined  or  bt-potar  version.  Tbe 
GBseritiiil  difference  between  internal  version  and  the  method 
to  be  deaeribed  is  that,  as  in  tho  latter  the  whole  hand 
is  not  introduced  into  the  uterus,  it  can  be  performed  at  an 
earlier  stage  o£  labour.  It  is  not  frequently  performed,  for  it 
is  more  difficult  than  either  of  the  other  methods,  the  chief 
difBcuUy  being  met  with  in 
carrying  the  long  axis  of 
the  fcetus  through  the  trans- 
verse axis  of  the  uterus.  In 
transverse  it  is  easier  than 
in  vertex  presentations.  Bi- 
polar version  ia  usually  po- 
dalic — i.e.  it  is  used  to  pro- 
duce a  breech  presentation. 

Preliminaries.  —  These 
are  the  same  as  for  internal 
version ;  an  aniesthetie, 
though  not  essential,  is  of 
great  assistance. 

Steps,  (a)  When  thepre- 
tentation  is  transverse. — 
The  right  hand  is  always 
employed  tor  the  internal 
manipulations,  the  patient 
being  in  the  dorsal  or  left 
lateral  position. 

(1)  The  position  of  the 
head  having  been  located, 
the  presenting  shoulder  is 
pushed  upwards  out  of  the  Placbnta  Pb, 
brim,  and  tuwards  the  side 
where  the  head  lies  ;  the  external  hand  assists  by  pushing 
the  head  upwards  towards  the  hypochondrium. 

(2)  The  arm  or  some  p:jrt  of  the  trunk  now  lies  over  the 
internal  os,  and  is  pushed  into  the  iliac  fossa  on  the  same 
Bide,  the  head  being  simultaneously  displaced  upwards  and 
towards  the  middle  line  into  the  epigastric  region. 

(9)  The  breech  or  lower  limbs  now  come  wiLliin  reach  of 
the  internal  fingers ;  the  membranes  are  then  ruptured,  and 
one  foot  pulled  down  into  the  vagina,  while  the  head  is  pushed 
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up  to  the  fiindas.  The  case  is  then  managed  as  a  breech 
labour,  delivery  being  left  to  nature. 

{b)  When  the  head  presents. — (1)  The  head  is  pushed 
upwards  out  of  the  brim,  and  then  into  the  iliac  fossa  on  the 
side  to  which  the  back  of  the  fcettis  lies  (fig.  250) ;  at  the 
same  time  the  breech  is  displaced  downwards  and  to  the 
opposite  side. 

(2)  The  presentation  has  now  become  transverse,  or  oblique, 
and  the  operation  is  completed  in  the  manner  just  described. 

Choice  of  Method  of  Version. — This  is  very  simple,  and 
is  determined  almost  entirely  by  the  stage  of  labour  which 
has  been  reached  when  the  necessity  for  version  arises  or 
is  recognised.  The  external  method  should  always  be  pre- 
ferred if  the  local  conditions  admit  of  its  being  performed. 
It  must  be  recollected  that  the  external  and  combing  methods 
are  practised  solely  to  correct  an  unfavourable  presentation, 
delivery  being  afterwards  left  to  nature ;  internal  version,  on 
the  other  hand,  is  usually  completed  by  extracting  the  foetus, 
and  it  accordingly  may  be  used  as  a  method  of  rapid  delivery. 

Obstetric  Forceps 

The  construction  of  the  modem  obstetric  forceps  will  be 
best  understood  by  tracing  the  various  phases  through  which 
the  instrument  has  passed  in  its  evolution. 

The  earliest  forceps  to  be  publicly  described  was  that  of 
Palfyn,  a  surgeon  of  the  city  of  Ghent,  in  1720.  It  consisted  of 
a  pair  of  spoon-shaped  blades  with  wooden  handles  ;  the  blades 
were  applied  to  the  sides  of  the  head,  and  the  handles  tied 
firmly  together  so  that  the  instrument  could  be  used  for  trac- 
tion. Before  this  period  (seventeenth  century),  an  instrument 
had  been  used  in  London  by  a  family  of  doctors,  including  at 
least  three  generations,  named  Chamberlen ;  the  construction 
of  their  forceps  was,  however,  maintained  as  a  strict  family 
secret,  and  not  until  long  after  the  death  of  the  last  of  their 
line  did  the  secret  leak  out.  In  1818  the  three  forceps  repre- 
sented in  fig.  251  were  found  by  accident  in  an  old  chest  in 
a  house  which  one  hundred  years  previously  had  belonged  to 
the  Chamberlens.  and  are  believed  to  be  the  instruments  with 
which  they  worked.  These  three  forceps  were  distinctly 
than  Paltyiv'^*,  llve^^  cow«\&ted  of  a  pair  of  metal, 
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won-ebaped,  fenestrated  bIndeB,  united  like  a  pair  of  scissorB 
with  a  pin-joint,  and  having  curved  scissorB  bandies;  slight 
Dodifications  in  shape  appear  in  the  three  forms,  and  in  one 


Ii  tape  threaded  through  and  around  the  blades  replaces 
be  pin-joint.  They  are  composed  of  three  parts :  (1)  the 
brred  blade,  (2)  the  lock  or  joint,  and  (8)  the  handle ;  the 
hrve,  being  designed  to  adapt  the  blades  to  the  fa>tal  head, 
B  known  as  the  fatal  or  cephalic  curve.  This  is  the  only 
curve  upon  these  early  instruments;  viewed  in  profile,  they 
are  straight  from  end  to  end. 


Fra.  ZSI.— DirraaxHT  Patterio  or  CstxaxKLwn's  Fobofb. 


Fia.  252. — Shobt  ob  Sirucht  Forcbps. 


A  forceps  constructed  uiwn  this  principle,  and  called  the 
iort  or  straight  forceps,  was  used  for  some  purposes  until 
mparatively   recent    years,  but   harj  now  been    generally 

mdoned  (tig.  252). 
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The  faolts  of  this  forceps  are  easily  demonstrated.  The 
inHtmnient  is  straight,  hot  the  pelvic  canal,  in  which  it  has 
to  lie,  is  curved  ;  therefore,  in  grasping  the  foetat  head  at  the 
brim,  a  central  grip  cannot  be  obtained,  for  the  inatnunent  will 
seize  the  part  of  the  head  which  lies  behind  the  centre  (6g.  253). 
In  occipito-anterior  positions,  traction  thus  applied  to  the 
sincipital  end  of  the  head  would  indace  extension.  Aod 
further,  in  making  traction,  a  great  deal  of  the  force  will 
be  misapplied  ;  for,  while  the  head  mnat  travel  downwards  and 
backwards  in  the  line  of  the  axis  of  the  brim  (fig.  258,  a,  b), 


Fio.  263. — Stbaigbt  Forckfi  ipfubd  to  thb  Hud  at  Tm  Bum 
(Schematic).    (Hiuib  Huuui.) 

a,*.  A»l»olpdilcbrini.    i,l.  PUntof  pdvlc  brim.    cd.  Aili  of  i^tIe  ooUK. 
',  I,/.  IMrtctlon  of  tracClon  tatdt  by  lonrpm. 

the  direction  of  traction  exerted  by  the  forceps  is  in  a  line 
(«,  x,f)  intermediate  between  this  and  the  axis  of  the  outlet 
(c,  d).  A  great  deal  of  force  wUl  therefore  be  lost,  and  the 
boft  parts  crushed  which  lie  between  the  head  and  the  pnbes. 
The  misdirection  of  force  is  represented  by  the  '  angle  of 
error,'  b,  x,/.  The  application  of  this  instrament  to  the  head 
in  the  pelvic  cavity  is  also  open  to  objection,  for  it  cannot 
be  made  to  travel  in  any  part  of  the  pelvic  axis  without  loss 
of  much  of  the  force  applied. 

The  first  observer  who  attempted  to  remedy  the  faults  of 
he  straight  iotceps  waa  Levret,  of  Paris  (1761),  who  wimi 
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ihe  blades  forwfirds,  so  that  they  would  lie  accurately  in  the 
Jienrve  ot  the  pelvic  canal  (fig.  254) :  thia  second  curve  has 
M)me  known  as  the  maternal  or  pelvic  citrve.  Minor  modi- 
Ucations  were  made  by  a  Scotchman  named    Smellie,  who 


Fta.  254. — OeaTBTRic  FoBcca,  ! 

Pelvic  Cxmvta.    (Edoui.) 

'  invented  the  double-slot  lock,  now  used  in  all  British  forceps, 
and  introduced  between  the  blade  and  the  lock  a  straight 
portion,  2^  inches  long,  named  the  shank,  which  increased 
the  length  of  the  instrument  so  that  the  operator  could  lock 
it  ontaide  the  vulva  when  applied  to  the  head  at  the  brim 
ig.  255).  The  result  of  these  alterations  was  thus  to  lengthen 
the  forceps  and  add  the  pelvic  curve. 
K  This  instrument  is  now  known  as  the 
■lon^  or  curved  forceps.  As  constructed 
fftt  the  present  day,  it  is  made  entirely  of 
metal,  so  that  it  can  be  boiled.  The  total 
length  of  the  instrument  is  15  inches ; 
the  cephalic  curve  of  the  blade  has  a 
radius  of  4^  inches,  and  allows  a  maxi- 
mum separation  in  the  centre  of  3^  inches, 
with  a  minimum  separation  at  the  points 
of  1  inch  ;  the  iwlvic  curve  has  a  radius 
of  7  inches. 

The  great  advantage  of  the  pelvic 
^L  curve  is  that  it  enables  the  forceps  to 
^B  obtain  a  central  grip  of  the  head,  which 
^H  does  not  disturb  its  attitude  ;  but  as  in 
^H  the  case  of  the  straight  forceps  there 
^B  is  great  misdirection  of  the  luie  of  traction  (compare 
^K  Jgs.  263  and  257).     The  direction  of  traction  exerted  by 


Flo.  255.— Thb  DODBL* 
SLOT(ENQijan)  Lock, 
utD  Shanes. 
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the  instrameut  is  represented  by  a  line  joining  the  bandies 
with  the  centre  of  the  fenestmm  (fig.  257,  e,  x,f).  This  line 
does  not  pass  throagh  the  centre  of  the  pelvis  at  all,  bat  lies 


Flo.  S56. — Lotra  or  Custxd  Obstbtuo  Fobokfs. 

entirely  in  front  of  it  when  the  instroment  is  applied  to  the 
head  at  the  brim  ;  its  direction  also  diverges  widely  from  the 
axis  of  the  brim.  The  misdirection  of  force  is  represented  by 
the  angle  h,  x,f. 


FlO.    257. — LOHQ   FOBCBFB   ifPUBD  TO   TTU 

(HnjiB  MvBBAV.) 

a,  i.  Ail«  of  pel  lie  brim,    i,  i.  riaiK  Hi  pdilc  brim. 
,<,  z,f.  VlRctloii  of  liMllCHi  made  by  Iom|K 

The  long  forceps  received  a  further  important  modifica- 
tion at  the  hands  of  Tarnier,  of  Paris,  in  1877.  This  observer 
first  introduced  the  principleof  axis  traction — t.e.  he  modified 
the  instrument  so  that  wherever  the  head  may  lie  traction 
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may  be  accurately  applied  to  it  in  the  axis  of  the  pelvis,  thus 
enabling  all  the  force  exerted  to  be  employed  in  the  most  ad- 
vantageoos  manner.  This  he  did  by  adapting  to  the  ordinary 
long  forceps  used  in  France  a  pair  of  curved  metal  rods  by 
which  traction  could  be  made,  known  as  the  axis-traction 
rods.  There  are  a  number  of  points  of  difference  between 
the  French  and  English  obstetric  forceps  which  need  not 
be  described,  but  Tarnier's  invention  was  applied  in  1880  to 
the  English  forceps  by  Sir  Alexander  Simpson.  Simpson's 
instrument  was  further  modified  and  improved  by  Milne 
Murray. 

The  axis-traction  forceps  of  Milne  Murray  is  shown  in 
fig.  258.  The  traction  rods  are  attached  by  a  slot  at  the 
base  of  the  fenestrum  on  each  side ;  they  are  curved  so  as  to 


Fio.  258. — Milne  Mxtbbay's  Axis-tbacttok  Fobckps. 

lie  in  accurate  contact  with  the  lower  ends  of  the  blades  and 
the  shanks  ;  opposite  the  lock  they  are  curved  away  from  the 
handles,  and  connected  together  at  their  ends  with  an  easily 
worked  attachment.  The  ends  of  the  traction  rods  lie  about 
8^  inches  from  the  handles.  To  the  ends  when  united  is 
attached  a  transverse  bar  moving  on  a  ball-and-socket  joint, 
with  which  traction  can  be  made.  As  the  handles  of  the  blades 
are  only  used  in  applying  the  instrument,  and  are  not  grasped 
when  making  traction,  a  screw  is  attached  to  them  by  which 
the  grip  of  the  blades  upon  the  head  can  be  retained.  This 
is  known  as  the  '  fixation  screw ' ;  it  is  not  intended  to  pro- 
duce compression  of  the  head,  but  simply  to  retain  the  grip 
of  the  blades  when  traction  is  being  made.  The  handles 
themselves  are  made  much  lighter  than  in  the  ordinary 
long  forceps,  and  may  be  conveniently  distinguished  a&  Uva. 


M6 
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'application'  handles,  the  transverse  bar  attaches!  to  the 
traction  rcxls  being  called  the  '  traction '  handle.  The  traction 
rods  and  handle  are  detachable,  and  the  whole  instrument  can 
be  sterilised  by  boiling. 

When  this  forceps  ie  applied  to  the  head  at  the  brim, 
traction  made  with  the  traction  handle  will  cause  the  head  to 
descend  in  the  axis  of  the  brim  so  long  as  the  traction  rods 
are  kept  in  contact  with  the  shanks  (fig.  259).  The  direction 
of  the  force  applied  is  represented,  in  all  positions  of  Die 
instrument,  by  a  straight  line  rumiuig  from  the  point  of  appli- 


:iiion  of  the  force  (traction  handle)  through  the  centre  (^  tfae 
irum  :  when  the  hetid  is  at  the  brim,  this  line  mineides 
\ai'liy  nith  ihe  axis  of  the  brim  (fig.  259t ;  vfaoi  the  bead  is 
:i  ihe  ivivio  cAvitr,  it  coincides  with  the  axis  of  tfae  cavity 
;  ibo  level  ivoupied  by  the  head  (fig.  260> — 1>.  a  Uite  inter- 
uMi^r.e  Wtweeii  the  axis  of  the  brim  and  the  axis  oi  the 
'.-.'.Ui.  A$  b^ng  ^)S  the  tracuoa  n>ds  are  kept  id  cootect  vith 
:-.(>  si'.ankir.  ilie  line  of  Ira^-titm  will  alw^jty^  correspond  with 
'  .-ivis  of  ihM  )ian  of  the  pelvis  in  which  the  head  bee;  and 
IHiIiiiii;  tt-f  head  ihioogh  the  pelvif  the  a{^4iealioB  handkn 
.':  l>e  iHv^erved  to  incline  more  and  nxve  to  tfae  fmik  as  tfae 


fen< 


th. 


AXIS-TBACTION   FORCEPS 


507 


head  descends  (see  figa.  269  and  270.)  It  follows  that  none  o! 
Ihe  force  applied  is  wasted,  for  the  angle  of  error  {b,x,/)  seen 
in  the  case  of  the  short  forceps  and  the  ordinary  long  forceps 
has  entirely  disappeared  (compare  figs.  253,  257,  and  259), 

Various  attempts  have  been  made  to  apply  the  principle 

Df  axia-traetion  in  other  ways ;   only   two  of    these  need  be 

lentioned.     (1)  It  is  maintained    that   axis-traction  can  be 

Blade  with  sufficient  accuracy  with  the  ordinary  long  forceps 

hy  the  manuBUvre  of  Pajot  (fig.  261).     One  hand  grasps  the 


Axis  of   pelvic 


^Bi&ndles,  making  forward  traction  upon   them ;    the  other 

^ngraspB  the  shanks  above  the  lock  and  makes  backward  traction 

^Ktpon  that  part  of  the  instrument,  forming  a  fulcrum  between 

^^the  two  hands,  upon  which  the  blades  will  swing  somewhat 

backwards  when  traction  is  being  applied.     It  is  clear  that  it 

will  be  impossible  to  obtain  even  approximate  accuracy  of 

direction  in  this  manner.     (2)  The  second  method  is  that  of 

Neville  (fig.  2G2).    Neville's  forceps  differs  from  Milne  Murray's 

in  having  but  a  single  traction  rod,  which  is  attached  to  the 

Hlorceps  just  below  the  lock  by  a  butterQy  joint.     The  traction 


I'       OBSTBTBIG  OPBBATIONB 

mtlT  joiDt:d,  but,  like  iEiae  HoimT'ai,  will  man 
dons.    The  advantage  posseesed  bj^  this  insfern- 
it  is  easier  to  applj  tfaan  Uilne  MmrayX  fc«* 
1  of  traction  is  {nvbablT  not  so  a 
be  raedleeted  that  the  axis-t 
work  in  a  pelvis  of  normal  ■ 
ntracted  eo  as   to   distort  ite  axb  many  4 
vhieh  the  instrunieot  poe 
coarse,  doeE  not  appl;  to  its  use  in  the  g 
elvis. 
moQcs  o.  c  Forceps.— AH  rarietie* 

of  forceps  sboola   -  u  l   Ij  as  a  mauis  of  "^^^^ 


Aus-T«.imos  FoBcD 


tr..w:ict  upon  the  head :  the  amoont  ot  «Hnpreesioa  exercised 
br  ih^  blades  beini;  onlj  what  is  required  to  oisare  a  firm 

Althodgh  the  obstetric  forv^«  is  an  instnunoit  designed 
to  Applv  uui-tiioa  uo  the  head,  it  also  exerts  a  certain  amoont 
of  aiwrr-<*i.. '(  apon  the  head:  bat  whai  profeAj  applied 
the  |ii*sib!e  jtgree  of  eompressim  is  smalL  and  is  strictN^ 
limited  bj  ch^  oef  bilio  corre.  If  the  bead  is  gripped  traos- 
ver5t?lr,  the  bi-piirietal  diameter  cannot  be  redaeed  bdov 
3;  Lrn-hes.  i  deirre*?  of  oomprtssion  whieb  can  do  no  harm. 
If.  bowever,  in  inseni-poifEerior  grip  is  praetKed,  the  same 
deprive  ^  f  comprv:<^:on  <.vald  act  be  apptied  to  th«  oedptto- 
£rvot;iI  dLiiueter   withoat  serioas   injarr.     As   w«  ahaQ  see. 
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uBnal  grip  obtained  is  transverse,  or  slightly  oblique 
■om  before  backwards. 

In  occipito-pOBterior  positions  the  forceps  is  sometimes 
id  forcibly  to  rotate  the  head  so  as  to  bring  the  occiput 
forwards.  This  is  objectionable,  lor  the  instrument  is  de- 
signed to  he  applied  and  used  in  the  transverse  diameter 
only  of  the  pelvis.  Rotation  carries  it  into  the  antero- 
posterior pelvic  diameter,  and  brings  the  cephalic  curve  of 
the  blades  into  correspondence  with  the  asis  of  the  pelvis  ; 
while  the  advantage  of  the  pelvic  curve  of  the  instrument  is 
lost.  If  used  for  rotation,  the  blades  must  be  taken  off  and 
re-applied  before  extracting  the  head. 

A  lateral  lever  action  may  be  exerted  during  traction  by 
carrying  the  handles  gently  from  side  to  side  ;  this  sometimes 
aids  extraction  in  a  difficult  case. 

It  is  also  clear  that  when  the  head  is  in  the  grasp  of  the 

forceps,  the  lower  parts  of  the  blades  will  exercise  a  dilating 

raction  upon  the  vulva  immediately  in  advance  of  the  head 

As  will  be  pointed  out,  the  mere  introduction  of 

le  blades  often  exerts  a  powerful  excitant  action  upon  the 

iterine  contractions. 

The  variety  of  obstetric  forceps  which  will  be  found  most 
generally   useful    is   the    axis-traction    forceps ;    and   Milne 
MmTay's  pattern  is  to  be  preferred  on  aceoujit  of  its  greater 
accuracy.    To  operators  who  have  become  accustomed  to  the 
ordinary  long  forceps,  the  axis-ti-action  forceps  appears  clumsy 
id  its  application  difficult ;  but  students  can  learn  to  apply 
quite  as  easily  as  the  long  forceps.     It  is  a  great  advantage 
carry  one  kind  of  forceps  only,  and  this  is  the  only  kind 
which  is  sufficient  for  all  requirements,  whether  of  an  easy 
or  a  difficult  case.     It  is  advantageous  also  to  use  the  same 
form  of  instrument  in  all  forceps  operations,  so  as  to  become 
thoroughly  familiar  with  its  nse ;  and  while  it  may  be  ad- 
mitted that  a  tow  forceps  operation  can  be  easily  performed 
i-lrith  the  ordinary  long  instrument,  this  certainly  is  not  the 
with  a  hiifh  operation  ;  here  the  axis-traction  instrument 
far  more  effective.     The  same  must  be  said  of  jjelvic  con- 
hction  and  all   other   conditions   in    which   a  considerable 
Lount  of  force   is  required   in   traction ;   the   axis-traction 
,ttern  is  tar   more   effective.     Since   all    the  force  applied 
'OUgh    the     instrumenl    is    effective,   and    none    is    lost, 
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obviously  the   amount  of  force   required   is   reduced  to  tbe 


It  must  also  be  borne  in  mind  that  this  forceps  does  not 
interfere  with  tbe  normal  movement  of  rotation  made  by  tbe 
bend  ill  passing  through  the  pelvis,  for  tbe  ball-and-socket 
joint  on  the  traction  handle  allows  the  infitroment  and  th« 
head  to  rotate  together.  With  the  ordinary  forceps,  owing  to 
the  firm  grip  of  the  handles  which  is  required,  spontaneons 
rotation  cannot  occur,  although  of  course  forcible  rotatioQ 
can  be  performed  by  the  operator. 

It  has  been  urged  that  excessive  and  continuous  compree- 
sion  of  the  head  is  caused  by  the  screwing  together  of  tbe 
handles  o(  the  axis-traction  forceps ;  this  is  not  the  case, 
for,  as  wo  shall  see,  continuous  compression  implies  improper 
use  of  the  instrument :  the  degree  of  compressicm  required  k 
cnly  that  necessary  to  ensure  a  firm  grip  of  the  head,  and  thu 
can  be  r^ulated  with  far  more  ftccaracy  by  tbe  screw  Aaa 
when  tbe  handles  are  firmly  gripped  in  the  act  of  raalriDg 
tru'lion.  The  only  ^~aliil  objection  to  the  instrument  is 
its  greater  compleiity,  and  the  oorresponding  greatw  diffi- 
culty in  mauipulating  it ;  this  can  readily  be  overcome  by 
(tractioe. 

Indicatioos  for  the  Use  of  Forceps. — The  obEtetzie 
force[is  may  be  employed  to  deliw  tbe  bead,  in  eiUi^  bead 
or  breech  i««iseatati<Hi8 ;  it  is  designed  for  ai^dication  to 
tbe  bead  only  ^vertex,  Ihow,  face,  or  afta--ooming  head). 
When  tbe  bead  is  in  the  pelvic  cavi^  the  foreqe  oipam- 
tion  is  sim^^e  and  easy  ;  when  tbe  bead  has  not  passed  tbe 
pelvic  brim  tbe  operation  is  mora  difficnit  and  eomplieated ; 
tbeiv  are  respectively  teoaed  tb«  lotr  and  higk  fonsefa 
operation. 

LvK-  Forceps  Opfrmtiom, — Tbifi  c^ieiatun,  liioagb  Eimple 
and  ea.^v.  iJioald  not  be  petformed  merely  to  »Te  tlie  tune 
<%t  ibe  iue>lical  attendant,  or  to  redaoe  the  nUiml  dnratiai 
of  the  !«v\-uid  s«a^  d  a  nwmal  laboar.  It  is  indieaied  by 
abixtnuAl  pr<.i1<.Mi4:aticii  of  ibe  second  stafje  either  from  inmair 
int'Tiia.  ali».vmal  ai«ru>«  oUiqsiiy.  rigidirE'  of  the  pelvic  floor, 
ofTUun  Vinai'  M  p«Oric  oiatractico.  ndiaiively  large  star  of 
)-be  ivtal  htta.1.  and  nia]-f«saooii  cr  mal-preositaiMi  of  the 
bo».i-  t^c.  .yvipiK^pcewmiir  pceinoos  d  lie  vertes  and!  ^- 
iMisit-tn  ci    iht  aflier-Maunf;  bead.     It  is  also  B&aHd  tK 
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lany  conditions  (maternal  or  fceta!)  which  render  the  rapid 
I  termination  of  the  second  stage  desirable,  such  as  exhaustion 
indicated    by   rise    of    pulse-rate   and    temperature,   cardiac 
(dtaease,    eclampsia,    prolapse   of    the   cord,   signs    of   fcetal 
,  &.C. 
High  Forceps  Operation, — This  operation  may  be  indi- 
Veated  in  a  normal  pelvis  by  primary  inertia,  the  head  failing 
•  io  engage,  by  ante-partum  hiemorrhage,  eclampsia  or  other 
urgent  maternal  complication,  or  by  prolapse  of  the  umbilical 
cord.     In   cases  of   pelvic   contraction,  when   the   conjugate 
diameter  of  the  brim  is  Si  inches  (8-75  cm.)  or  more,  delivery 
by  forceps  may  be  practised  with  good  prospect  of  success,  if 
the  ftetus  is  not  abnormally  large  ;  in  a  flat  pelvis  version  is  by 
|.  some  believed  to  be  a  more  advantageous  method  of  delivery 
^an  forceps.     In  the   case  of  pelves  from   3   to  3^  inches 
ll(7*5  to  8*75  cm.)  forceps  extraction  may  be  practised  after  the 
'  operation  of  symphysiotomy.     For  other  causes  of  obstruc- 
tion, the  forceps  operation  is  very  rarely  indicated.     In  eases 
of  marked  pelvic  contraction  forceps  should  not  he  applied 
unless  the  ftetus  is  alive ;  this  will  practically  always  exclude 
its  use  in  tonic  uterine  contraction ;  when  the  fcetus  is  dead 
the  alternative  of  craniotomy  should  bo  preferred  on  account 
of  the  smaller  risk  of  injuring  the  maternal  passages.     I'orceps 
must  not  be  applied  until  the  cervix  is  about  three-fourths 
dilated ;    but   when    otherwise   indicated,    digital   dilatation 
^^  the  cervix  may  be  first  practised  under  aniesthesia  if 
^bBceBsary. 

^p  Application  and  Use  of  Forceps.^  Preliminaries. — In 
eases  of  pelvic  contraction  an  accurate  measurement  of  the 
pelvis  must  first  be  made,  in  order  to  avoid  the  error  of 
attempting  to  deliver  with  insulhcient  pelvic  space.  Careful 
antiseptic  preparation  of  the  hands  of  the  operator  and  the 
vulva  of  the  patient  is  of  course  necessary ;  the  previously 
boiled  forceps  should  be  immersed  in  a  large  ewer  of  lysol 
solution  {^.  to  Oj.)  or  carbolic  (1-40)  until  required  for 
application.  The  bladder  must  he  emptied  by  catheter,  and 
an  anesthetic  is  desirable  in  all  cases.  The  left  lateral  posture, 
the  patient  lying  across  the  bed,  ia  usually  employed  in  this 
country,  but  the  dorsal  posture,  with  the  legs  supported  and 
the  huttoeifs  drawn  to  the  edge  of  the  bed,  may  he  used  ;  the 
amet  has  the  advantage  of  requiring  fewer  assistants.    When 
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the  lateral  poBtare  is  ased  the  buttocks  are  drawn  over  the 
edge  of  the  bed,  and  the  right  leg  mast  be  anpported  throoRh- 
ont  the  operation  by  an  aBsietant  in  the  position  shovD 
in  fig.  264.  A  detailed  examination  of  the  presenting  head 
should  be  made,  and  posterior  positions  corrected  if  possible 
(see  p.  289)  ;  the  requisite  degree  of  dilatation  should  be 
secured  by  digital  manipulation  if  necessary. 

In  the   high  forceps  operation  with  pelvic   contraction, 
Walcher's  position  is  an  advantage  (fig.  263).    The  patient  is 


placed  on  her  back  upon  a  firm  high  table,  the  buttocks  just 
projecting  over  the  edge,  and  the  legs  hanging  donn.  In 
this  posture  the  conjugate  diameter  of  the  brim  is  slightly 
lengthened,  and  the  angle  of  the  plane  of  the  brim  reduced ; 
the  axis  of  the  brim  is  nearly  vertical,  and  traction  must 
therefore  be  applied  almost  directly  downwards  and  the  legs 
separated  by  assistants. 

Application  of  the  Axiit-Traction  Forceps.    («)  When  the 
lad  is  at  the  brim. — ^TVe  V^^.  ^«.V1  u  uaoally  applied  first; 


;i^^ 
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this  will  be  the  lower  half  in  the  left  lateral  posture.  The 
handle  is  held  lightly  in  the  right  hand,  the  traction  rod 
being  kept  in  close  contact  with  the  shank.  The  fingers  of 
the  left  hand  are  passed  into  the  vulva  and  carried  up 
into  contact  with  the  cervix  on  the  left  side  of  the  head.  The 
blade  is  then  passed  along  the  palmar  surface  of  the  fingers 
in  the  antero-posterior  diameter  of  the  vulva,  and  directed  at 
first  backwards  towards  the  aacral  hollow,  the  instroment 
being  held  in  a  nearly  vertical  position  as  shown  in  fig.  264. 
The  handle  is  then  carried  backwards  in  a  wide  sweep,  and 
the  blade  at  the  same  time  directed  by  the  internal  fingers 
to  the  left  (of  the  mother)  imtil  it  lies  in  the  axis  of  the  pelvic 
brim  ;  the  blade  must  be  kept  in  contact  with  the  scalp,  the 
lip  of  the  external  os  being  protected  by  the  fingers.  This 
movement  sweeps  the  blade  round  the  left  (maternal)  side  of 
the  head.  Without  exerting  any  force,  the  blade  will  be  found 
to  pass  deeply  into  the  pelvis  until  the  shank  comes  to  lie  upon 
the  perineum  (fig.  265).  The  traction  rod  now  lies  behind 
the  applied  blade.  The  right  half  of  the  forceps  ia  next  taken 
in  the  right  hand,  the  left  hand  is  pronated,  and  the  fingers 
used  to  guide  it  into  the  vulva.  The  blade  is  first  directed 
towards  the  sacral  hollow,  and  then,  the  handle  being  held 
parallel  to  the  left  thigh,  the  blade  is  directed  by  the  fingers 
round  the  right  side  of  the  pelvis  into  the  transverse  diameter, 
the  same  precautions  being  taken  as  in  introducing  the  left 
half.  It  is  necessary  to  depress  the  handle  of  the  right  half 
in  order  to  carry  the  blade  upwards  to  the  right  side  of  the 
Ijelvis.  The  movement  is  completed  by  carrying  the  handle 
backwards,  as  the  blade  passes  deeply  into  the  pelvis 
(fig.  266).  It  ia  convenient,  but  not  indispensable,  to  have  the 
left  halt  held  in  position  by  an  assistant,  as  in  fig.  266,  while 
applying  the  right.  Both  traction  rods  should  now  lie  behind 
the  shanks,  and  the  instrument  is  locked  by  taking  a  handle 
in  each  hand  and  carefully  adjusting  the  slots  (fig.  267).  It 
is  convenient  to  have  the  traction  rods  held  back  by  the 
fingers  of  an  assistant  when  lucking  the  forceps ;  but  this  is 
not  required  after  a  little  practice.  If  the  instrument  has 
been  accurately  applied  the  shanks  will  lie  in  such  a  position 
that  locking  is  easy ;  sometimes,  when  the  position  of  one 
or  other  half  is  faulty,  it  can  only  be  locked  by  forcibly 
itating  one  or  other  half.     This  should  not  be    done,  for 
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serious  iojnry  to  the  brnd  may  result ;  Am  r^t  half  b 
be  removed  and  re-ftpjdied,  after  propertj  adjiHting  the  \ 
Uon  of  the  left.  After  locking,  tbe  sf^ilieatun  hi 
screwed  lightly  tocher  with  the  fixatim  serew.  They'  Ka~ 
I  agiiinst  the  perineum,  and  it  will  be  noticed  that  they  an 
directed  downwards  in  the  asis  of  tbe  pelric  eaTity  (Gg.  968). 
Next  the  traction  rods  are  conDeeted,  and  tbe  tractwHi  handle 
applied.  A  careful  examination  sfaoold  be  nude  before  trac- 
tion IB  began,  to  make  Bore  that  nothing  bat  the  head  haa 
been  incladed  in  the  grip  of  the  instramczit.  Whoi  the  bead 
I  lies  in  one  of  the  obliqae  diuneters  of  the  pelvia  it  is  pipped 
by  tbe  forcepa  in  tbe  manner  shown  in  fig.  2€0 — i^.  one  blade 
lies  upon  one  aide  of  the  face,  the  other  lies  upon  or  behind 
tbe  ear  of  tbe  opposite  side. 

(6)  When  the  head  is  in  the  cavity. — Tbe  low  operatKm 
ia  esBiflr  on  accoant  of  the  greater  acceBsibility  of  the  bead. 
In  applying  the  forceps  tbe  handles  should  not  be  carried  so 
far  backwards,  for  when  the  blades  lie  in  tbe  axis  of  the  pelric 
cavity  the  handles  are  directed  forwards  to  a  greato'  extent 
than  when  tbe;  lie  in  tbe  axis  of  the  brim  (Sgs.  259  and  260^. 
Delivery  hy  Axis-Traction  Forceps. — Three  points  mast 
b"-  continually  borne  in  mind  in  extracting  the  head  with 
uxis-traction  (orcepB :  (1)  to  keep  tbe  traction  rods  alwa^'B 
in  contact  with  the  shanks ;  (2)  to  pull  only  during  nterine 
ctintractionB  and  pause  during  the  intervals  ;  (3)  to  ease  the 
fixation  screw  whenever  traction  h  not  being  made.  In  the 
high  operation  the  direction  of  traction  will  be  at  first  back- 
wards and  downwards  (fig.  268),  the  perineum  being  pushed 
back  by  the  shanks  of  the  instrument,  for  the  asis  of  the  brim 
pasHes  through  the  tip  of  tbe  coccyx  when  prolonged  down- 
wards. As  the  head  descends  tbe  application  handles  will  of 
themselves  move  forwards,  and  tbe  traction  rods  must  be  made 
to  follow  them  (fig.  209)  ;  if  this  point  is  carefully  attended  to 
traction  will  always  be  made  exactly  in  the  pelvic  axis.  Little 
or  no  time  will  be  lost  in  pausing  during  the  periods  of 
relaxation  of  the  uterus,  unless  the  patient  is  deeply  ani 
thetised,  for  the  presence  of  the  inBtrumeot  in  the  geniM 
canal  powerfully  excites  nterine  contractions.  The  object  ( 
ig  the  screw  of  the  application  handles  is,  of  course,  t 
avoid  the  risk  of  prolonged  and  continuous  compression  of  tin 
_  bead.    When  the  head  and  the  pelvis  are  of  normal  aiae,  I 
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amoant  of  force  required  with  this  instrament  is  small,  and 
delivery  can  otten  be  effected  by  making  traction  with  two 
fingers  only.  II  during  traction  the  inatrament  should  be  telt 
to  Blip,  it  mast  be  taken  off  and  re-appUed.  When  marked 
rotation  of  the  head  occurs  during  its  descent,  bo  as  to  bring 
the  blades  nearly  or  quite  into  the  antero-poaterior  diameter, 
the  instrument  should  be  removed  and  re-applied,  or  serious 
laceration  of  the  vulva  may  be  caused  by  the  edges  of  the 
blades.  When  using  the  left  lateral  position  in  the  final 
stage  of  extraction,  the  line  of  traction  required  is  across  the 
body  of  the  patient,  and  the  handles  will  come  into  a  line 
almost  parallel  with  the  anterior  surface  of  the  pubes  (fig.  270) . 
The  instrument  may  now  be  gripped  by  the  shanks  with  the 
right  hand,  until  the  head  is  lised  in  the  outlet,  when  the 
forceps  may  be  removed  and  the  head  delivered  by  expres- 
sion. In  removing  the  instrument  the  traction  handle  ia 
first  taken  off,  then  the  fixation  screw  loosened  and  the 
traction  rods  disconnected  from  one  another  ;  the  blades  can 
then  be  separately  withdrawn. 

Application  and  Use  of  Ordinary  Long  Forceps. — The 
application  of  the  blades  is  carried  out  in  precisely  the  same 
manner  as  the  axis-traction  forceps  up  to  the  locking  of  the 
handles ;  traction  can  then  l>e  at  once  commenced.  The  same 
precantions  in  delivering  should  be  observed ;  the  firm  grip  of 
the  handles,  which  is  necessarily  used  when  making  traction, 
probably  exerts  more  injui'ioiia  pressure  upon  the  head  than 
does  the  fixation  3<;row  of  the  axis-traction  instrument;  during 
the  intervals  the  handles  should  accordingly  be  slightly 
separated  without  actually  unlocking  them,  so  aa  to  diminish 
the  pressure  upon  the  head.  Great  care  must  be  exercised 
throughout  in  directing  traction  as  far  as  possible  in  the 
pelvic  axis  ;  the  difficulties  of  effecting  this  have  been  already 
referred  to. 

Application  of  Forceps  to  the  After-coming  Head. — This 
operation  may  be  performed  when  the  head  is  retained  in 
the  pelvic  cavity  and  digital  methods  of  extraction  have 
failed ;  it  is  quite  unsuitable  when  the  head  has  not  passed 
through  the  brim.  If  the  occiput  is  anterior,  the  body  of  the 
child  ia  held  forwards  against  the  mother's  abdomen,  and 
the  forceps  applied  in  the  usual  manner  behind  it.  Extraction 
will  be  easy,  unless  the  head  is  extended.     When  the  occiput 
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is  posterior,  the  forceps  must  be  applied  in  troat  o{  Uie  child's 
body. 

Risks  of  the  Forceps  Operatloa. — When  strict  antiseptie 
precautions  nre  taken,  vhen  proper  ditatation  of  the  cerrix 
has  been  previously  secured,  when  the  woditioos  are  faTour- 
able  as  regards  the  relative  sizes  of  the  pelvis  and  the  fittal 
bead,  and  vbea  extraction  is  practised  nitb  care  and  skill, 
the  forceps  operation  is  devoid  of  anv  serious  risk  to  the  nujthrr. 
Serioaslacerationof  the cerrixandraginal  vault, orof  the  volra, 
may,  however,  be  caused  by  inattentioQ  to  the  directiocis  laid 
down  for  the  use  of  the  instrument ;  lacerations  in  the  tonoo- 
positiiHi  are  usually  caosed  by  performing  the  ofMrmticn  loo 
early  in  labour  ;  in  the  latter  position  they  may  be  eaiwod  bgr 
slipping  of  the  blades,  or  by  extraction  alt«r  marked  lotetiatt 
of  the  instrument  has  occurred,  or  in  delivering  an  onroUad 
oreipito-poetenor  position.  Attempts  lo  d^ver  by  Umaga 
when  there  is  insoffici^it  pelvic  space  mar  eaose  aerioBi 
lacerations,  or  '.-  „  T.:rT.::^  comprasian  nkwehins  oC  kidb 
part  i-f  the  r  .  'abeeqiiwitly  occur  Tee*  -p.  US). 

Extraction  performed  too  rapidly,  or  in  the  absence  of  oterine 
contractions,  may  lead  to  senoos  post-parlum  hcmonhaga. 
To  thf  fixtuf  there  is  much  nH»e  risk  than  to  the  mother: 
the  ft.vlal  mortality  of  forceps  operations  during  the  last 
three  years  at  Queen  Charlotte's  HosjHtal  was  44  deaths  in  STt 
ca^e^,  a  mortality  ot  T'T  per  cent.  The  f<cial  mortalitT  is 
cbiedy  due  to  injuries  to  the  head,  such  as  fracCnre  of  the 
cranial  lx>u««  with  intracranial  hemorrhage,  and  coe^Kal 
compre^^ioD  causing  asphyxia.  IGaor  injuries,  sach  as  coik- 
pr^?^ioQ  of  the  Escial  nerve  i.Bell's  pualy^isk  and  efoaons  of 
rKxxi  under  the  {vri-ruiiBm  ^cephaIh»ro*to«»>,  may  also  be 
ca=>«?<i  by  {on^cpe. 


Caesareu  Sectioa 

Tr.i>  'Ttrniion  <.i?a5i54&  in  the  resriTiki  -31  tl»  Socss  fttiB 
:"~r  "Vr^*  by  ii>i:miEaI  aoia-in. 

H-siorxiL — -Oh'.Kixa  C«t»ce«a  sec^noa  w    fncswd 

»:  ^ir:t^'ri:ei   ry    F-:mni  Uv.  it   was  not   aufl  the  ViMV 
.V^^if  iLii  ibi   ZTii  ■if&ujix.  wa£  pidgfcl   Anas  Sia. 
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I  The  first  recorded  inataQce  occurred  aboat  the  year  1500, 
when  a  Swibs  pig-gelder  performed  it  upon  his  own  wife. 
The  first  seriouB  treatise  ujx)n  the  subject  was  published 
in  1581  by  Rousset,  From  the  sixteenth  to  the  middle 
of  the  nineteenth  centuries  the  mortality  attending  it  was  so 
high  as  almost  to  prohibit  the  operation ;  Lepage  states 
that  not  a  single  case  operated  upon  in  Paris  between  1799 
and  1877  recovered.  The  general  mortality  even  in  the 
first  half  of  the  nineteenth  century  is  known  to  have  been 
over  50  per  cent.  There  is  no  wonder  that  craniotomy  and 
symphysiotomy  were  at  this  time  strongly  advocated  as 
alternative  procedures.  One  of  the  chief  causes  of  the  high 
mortality  was  that  the  uterine  incision  was  not  sutured,  as 
at  that  time  surgeons  believed  that  ligatures  could  not  be 
buried  in  the  abdominal  cavity  owing  to  the  risk  of  their 
suppurating ;  the  immediate  causes  of  death  were,  no  doubt, 
ha'morrhage  and  septicaemia.    The  first  attempts  to  suture 

I  the  uterns  were  made  in  1835,  but  it  was  not  until  the  intro- 
duction of  Siinger's  method,  in  1882,  that  any  satisfactory 
way  of  accomplishing  it  was  devised.  To  this  observer 
belongs  most  of  the  credit  for  the  success  which  now  attends 
the  operation.  Sanger's  plan  was  to  employ  two  series  of 
sutures— one  deep,  the  other  superficial,  and  no  important 
modification  of  this  method  has  been  since  introduced.  The 
elaboration  of  antiseptic  and  aseptic  technique  during  the  last 
quarter  of  a  century  stands  next  in  importance  to  suture 
of  the  uterine  wound  as  a  cause  of  the  low  mortality  of 
ttie  operation  at  the  present  time,  which,  in  the  bands  of 
skilled  operators  and  under  favourable  conditions,  does  not 
exceed  S  per  cent.,  while  the  foetal  mortahty  ia  about  5  to 
B  per  cent. 
An  important  modification  of  the  operation  of  Cieearean 
section  was  introduced  by  Porro  in  1876,  six  years  previous 
to   the  publication  of  Siinger's  method  of  uterine  suture. 

tPorro's  operation  consisted  in  amputating  the  body  of  the 
uterus  after  the  extraction  of  the  child,  controlling  the  stnmp 
with  a  serre-ntpud,  and  fixing  it  in  the  lower  angle  of  the 
abdominal  wound.  It  was  introduced  as  a  means  of  pre- 
venting hiemorrhage  and  sepsis,  and  was  not  a  momentary 
inspiration,  but  the  outcome  of  much  consideration  and  ex- 
M  periment  upon  animals.     He  advocated  its  general  adoption 
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in  the  place  of  Gaesarean  section.  The  expectations  raised 
by  the  new  operation  were  not  generally  realised,  for  in  1882 
Godson  collected  152  cases  with  a  mortality  of  56*57  per  cent. 
To  Porro,  however,  belongs  the  great  credit  of  having  been 
the  first  to  conceive  the  idea  of  removing  the  uteros  after 
extracting  the  child.  Porro's  operation  has  now  been  almost 
entirely  abandoned,  but  the  principle  of  removal  of  the  aterufi 
in  certain  cases  has  become  well  established,  the  method 
adopted  being  usually  the  modem  one  of  intra-peritoneal 
hysterectomy. 

Two  CaBsarean  operations  have  therefore  to  be  considered : 
Simple  or  Conservative  Ccesarean   Section^  in   which  the 
uterus,  after   being  opened,   is   sewed  up  and   returned  to 
the   abdominal    cavity;     and    Cesarean    Hysterectomy,  in 
which  the   uterus   is   removed   after   the  extraction   of  the 
child- 
Indications. — Owing   to   the   present   low  mortality  of 
Gaesarean  section,  the  indications  for  its  performance  have 
been  considerably  extended  in  recent  years.     It  has  almost 
entirely  superseded  craniotomy  upon  the  living  child,  and 
will  probably  in  time  almost  entire  replace  symphysiotomy ; 
while,  owing  to  the  uncertainty  of  the  survival  of  the  child 
after  induction  of  premature  labour,  it  is  encroaching,  as  has 
been  stated,  upon  the  field  of  this  operation  also.     As  regards 
the  maternal  risk,  it  compares  unfavourably  with  induction  of 
premature  labour,  in  which  there  is  practically  none ;  but  the 
chances  of  the  survival  of  the  child  in  *  moderate '  degrees 
of  pelvic  contraction  are  very   much  greater  by  Gaesarean 
section  than  by  induction.     It  must,  however,  be  understood 
that  this  operation  is  only  justifiable  for  '  moderate  *  de^ees 
of  pelvic  contraction,  when  it  can  be  performed  with  adequate 
preparation   and   under  favourable  surgical   conditions.    In 
the  case  of  patients  seen  for  the  first  time  when  in  labour, 
the  alternatives  of  craniotomy  and  symphysiotomy  will  some- 
times have  to  be  considered  even  when  the  child  is  living. 
There  is  no  doubt  that  it  is  better  to  perform  craniotomy 
than  to  attempt  to  deliver  a  living  child  by  Gaesarean  section 
hurriedly  undertaken,  with  insufficient  antiseptic  preparations 
in  insanitary  surroundings,  or  by  an  operator  unaccustomed 
to  the  technique  of  aseptic  surgery.    And  further,  it  is  probaUy 
safer  to  perform  et^^motomy  than  Gaesarean  section  when 
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I  repeated  iiQSUCcessful  attempts  have  beea   previously  made 
by  unknown  persons  to  deliver  through  the  nfttural  passages ; 
Ciesarean  section  of  an  infected  uterus  being  an  extremely 
dangerous  operation. 
It  is  usual   to  divide  the  indications  into  absolute  and 
relative.     In  the  former  a  degree  of  obstruction  is  present 
which  absolutely  prohibits  delivery  by  the  natural  passages ; 
therefore  Ciesarean  section  must  be  performed  whether  the 
I  foetus  ifi  dead  or  alive;  in  the  latter,  delivery  by  the  natural 
I  passages,  though  perhaps  difficult,  is  possible,  and  the  opera- 
f  tion  is  resorted  to  from  choice,  not  necessity. 

Absolute   IndicalioiiB. —  (1)    Extreme   degrees   of   pelvic 
I  contraction,  the  conjugate  diameter  of  the  brim  being  not 
■  more  than  2  inches,  or  the  area  of  the  plane  of  the  brim  not 
Imore  than  2x4  inches  (5  x  10  cm.). 
(2)  Insuperable  obstruction  from — 

(a)  Tumours  of  the  uterus,  such  as  cancer  of  the  cervix, 
and  fibroids  of  the  lower  uterine  segment  or 
cervix. 
{b)  Tumours  impacted  in  the  pelvis  which  cannot  be 
removed  by  vaginal  or  abdominal  section,  with- 
out first  extracting  the  ftttus  from  the  uterus. 

(c)  Tumours  of  the  pelvic  bones. 

(d)  Undilatable  atresia  of  the  cervix  or  vagina. 

Relative  Indications. — (1)  Certain  degrees  of  pelvic  con- 
traction or  of  obstruction  from  other  causes,  as  an  alternative 
to  craniotomy,  symphysiotomy,  or  induction  of  premature 
labour  (conjugate  of  the  brim  from  2  to  3^  inches — 4  to 
""  76  cm.). 

(2)  Urgent  maternal  complications,  such  as  eclampsia  or 
mcealed    accidental    haemorrhage,   where    it   is   considered 

■y  to  empty  the  uterus  rapidly. 

(3)  Death  of  the  mother,  the  operation  being  imdertaken 
lediately  after  death  for  the  purpose  of  extracting  a  living 

lild. 
CiBBarean  section  during  labour  should  not  be  performed 

the  conditions  indicate  that  the  survival  of  the  ehiid  is 
unlikely — e.g.  marked  slowing  of  the  ftttal  heart  (50-60)  or 
fixation  of  the  head  in  the  brim.     In  the  former  case  it 

very  unlikely  that  the  child  will  be  extracted  in  time  to 
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save  it;  in  the  latter  the  liberation  of  the  head  may  be 

very  difficult,  and  the  extent  of  the  injury  it  has  sustained  u 

probably  serious. 

Indications  for  Bemoving  the  Uterus.  —After  Cadsarean 

section  removal  of  the  uterus  may  be  necessitated  by  the 

following  conditions : 

(1)  Septic  infection  of  the  uterus.  It  is  a  wise  precaution 
to  remove  the  uterus  whenever  there  is  reason  to  believe  that 
the  uterine  cavity  has  become  infected — e.g.  offensive  liquor 
amnii. 

(2)  Hsemorrhage.  Sometimes  uncontrollable  bleeding 
from  the  uterine  incision  is  said  to  occur,  and  removal  of  the 
uterus  becomes  necessary  for  haemostasis. 

(8)  Disease  of  the  uterus,  such  as  malignant  or  fibroid 
tumours,  or  malformation,  for  which  hysterectomy  would  be 
indicated  under  any  circumstances. 

(4)  The  uterus  may  be  removed  along  with  the  appendages 
in  osteomalacia  (see  p.  805). 

(5)  When  insuperable  and  incurable  obstruction  is  present, 
for  the  purpose  of  preventing  subsequent  conception. 

The  Operation. — ^When  it  is  necessary  to  perform  the 
operation  hurriedly,  owing  to  the  cause  of  obstruction  being 
undiscovered  until  labour  is  advanced,  the  prognosis  is  dis- 
tinctly less  favourable  than  when  sufficient  time  is  available 
for  proper  preparations.  The  gravity  of  the  prognosis  may  be 
said,  imder  such  circumstances,  to  be  influenced  chieflv  bv 
the  duration  of  labour  and  the  risk  of  the  uterine  eavitv 
having  been  infected.  To  lay  open  an  infected  uterus 
naturally  involves  the  most  serious  risks  of  peritonitis.  We 
have  here  another  illustration  of  the  importance  in  pelvic 
contraction  of  making  an  accurate  diagnosis  of  the  degree  of 
contraction,  so  that  harm  may  not  be  done  by  resort  to 
methods  which  cannot  possibly  be  successful.  Naturally  also 
the  longer  the  patient  has  been  in  labour  the  more  unfavour- 
able becomes  the  prognosis  for  the  child.  It  was  formerly 
thought  necessary  to  wait  for  the  onset  of  contractions  and 
the  commencement  of  dilatation  of  the  cervix,  but  experience 
has  shown  that  there  is  no  advantage  in  so  doing.  The 
prognosis  is  best  both  for  mother  and  child  when  the  opera- 
tion is  performed  without  waiting  for  the  onset  of  labour,  and 
when  there  is  ampVe  Ivvxi^  lot   ^royer  preparations   to  be 
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'knade.   The  general  preparations  necessary  are  those  ordinarily 
■required  for  abdominal  section. 

The  skin  of  the  abdominal  parietes  should  be  sterilised  in 
the  usual  manner  from  twelve  to  twenty-toiir  hours  before  the 
operation,  and  carefully  protected.  If  this  is  impracticable  the 
skin  must  be  stariliBed  under  ampsthesia  in  the  following 
manner :  After  shaving  down  to  the  pubes,  it  is  well  scrubbed 
with  soft  soap  and  hot  water  for  five  minutes,  special  attention 
being  paid  to  the  umbilicus  ;  the  soap  is  then  washed  off  with 
fresh  hot  water,  and  ether  poured  over  the  skin  and  rubbed 
in  with  a  awab.  Then  the  skin  ie  thoroughly  swabbed  with 
an  alcoholic  solution  of  biniodide  of  mercury  (methylated 
spirit  25  parts,  water  75  parts)  of  the  strength  of  1-1,000. 
This  duty  should  be  allotted  to  a  nurse  or  an  assistant  who 
will  not  take  part  in  the  operation. 

The  best  ameathetic  is  chloroform,  which  ia  particularly 

Tell  borne  by  pregnant  women  and  affects    the   ftetus  less 

profoundly  tlian  ether,  owing  to  its  lower  diffusibility.     An 

intra -muscular  injection  of  ergotin  or  aseptic  ergot  may  be 

made   into  the  buttock  as   soon  as  the  patient  is  an^sthe- 

iaed ;  this  will  ensure  proper  retraction  of  the  uterus  after 

evacuation.      Before  commencing  the  operation  the  pre- 

intation  and  position  of  the  ftetua  should  be  determined  by 

ipation,  and  evidence  obtained  that  it  is  alive,  as  Ctesarean 

ition   for    '  relative '   indications    is   only  justifiable  when 

le  foetus  is  living.     An  extra  assistant  should  be  at  hand, 

id  a  warm  bath  prepared,  to  resuscitate  the  frotuB  if  re- 

ired, 

The  abdominal  incision  should  be  made  about  five  inobes 

long,  in  the  middle  line,  starting  just  below  the  umbilicus. 

It  will  be  recollected  that  the  abdominal  parietes  at  term  are 

very  thin,  and  the  incision  must  be  made  with  care.     Under 

irmal  conditions   liquor  amnii  is  sterile,  and  need  not  be 

ired;  but  if  there  baa  been  risk  of  infection  of  the  uterus, 

mges  or  swabs  should  be  packed  round  the  organ  before 

ining  it,  to  prevent  fouling  of  the  peritoneum. 

The  uterine  incision  should  be  about  four  inches  long, 

nd  as  nearly  as  possible  in  the  mesial  plane  of  the  uterus. 

It  is  therefore  advisable  to  insert  the  hand  and  rotate  the 

uterus  if  it  is  obvious  that  ita  anterior  surface  lies  obliquely. 

-Free  bsmorrhage  will  usually  occur,  which,  however,  may  be 
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neglected  for  the  moment.  The  membranes  should  be  exposed 
by  a  small  incision,  which  can  be  completed  by  dividing  the 
uterine  wall  upwards  and  downwards  with  scissors ;  the 
amniotic  sac  is  then  opened  and  the  hand  passed  to  the 
breech,  the  position  of  which  has  been  previously  determined 
by  palpation.  The  foetus  is  then  seized  by  the  feet  and 
delivered  breech  first,  the  cord  is  immediately  clamped  and 
divided,  and  the  child  handed  over  to  the  care  of  an  assistant 
If  the  placenta  lies  upon  the  anterior  wall  profuse  bleeding  will 
occur  from  the  first  cut  in  the  uterus,  but  without  pausing 
the  operator  must  detach  the  placenta  on  both  sides  of  the 
incision,  pull  it  out  of  the  woimd,  open  the  anmion,  and 
extract  the  child  as  rapidly  as  possible,  when  the  hflemorrhage 
can  be  brought  under  control.  As  soon  as  the  child  has  been 
extracted  the  operator's  assistant  passes  his  hand  behind  the 
fundus,  turns  the  retracted  uterus  out  of  the  abdominal 
wound,  and  squeezes  it  firmly  in  a  hot  towel  to  control 
bleeding.  The  intestines  are  then  protected  with  sterilised 
towels  or  swabs,  and  the  placenta  and  membranes  care- 
fully and  completely  peeled  ofif  the  uterine  wall.  If  labour 
has  not  commenced,  the  finger  should  be  passed  through  the 
cervix,  to  ensure  sufficient  dilatation  for  free  drainage  of  the 
lochia. 

Closing  the  Uterine  Wound, — This  is  the  most  important 
part  of  the  operation,  and  care  and  time  must  be  expended 
upon  it.  Sanger's  method  is  still  that  in  general  use ;  deep 
sutures  are  introduced  at  intervals  of  half  an  inch,  entering  the 
uterine  wall  a  quarter  of  an  inch  outside  the  edge  of  the  wound, 
passing  deeply  into  the  muscular  wall  but  not  through  the  whole 
thickness,  and  then  brought  through  the  opposite  wall  to  the 
peritoneum  at  a  point  corresponding  to  the  point  of  entrance. 
Intermediate  superficial  sutures,  including  serous  membrane 
and  muscle,  may  be  introduced  in  the  same  manner,  b^;in- 
ning  a  little  above  and  ending  a  little  below  the  incision. 
Complete  and  accurate  adaptation  of  the  edges  of  the  wound 
is  essential  to  success.  Finally,  a  Lembert's  suture  may  be 
run  from  end  to  end,  but  this  is  not  essential.  Some 
operators  employ  superimposed  tiers  of  buried  catgut  sutureB 
instead  of  the  method  of  Siinger.  Others  think  that  it  is 
unnecessary  to  avoid  passing  the  sutures  into  the  uterine 
cavity  if    complete   ^^e^^tve,  precautions  have  been    taken* 
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yiinger'B  poiut  was  that  if  the  uterus  was  at  the  time,  or  later 
became,  infected,  septic  matter  might  enter  the  peritoneal 
«avity  along  the  track  of  the  sutures,  if  thia  precaution 
iVere  not  taken.  Sanger's  method  undoubtedly  gives  a  firm 
uterine  cicatrix.  The  best  material  for  the  deep  sutures 
s  silk  or  silkworm-gut,  of  which  a  stout  size  should  be 
imployed ;  fine  silk,  or  catgut,  may  he  used  for  the  superficial 
They  can  be  most  readily  passed  with  a  long  straight 
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Closure  of  the  Abdominal  Wound. — The  uterus  is  now 
atumed  to  the  abdominal  cavity,  and  all  blood  or  other  fluid 
iiust  be  cleared  away  from  the  flanks  and  pouch  of  Douglas, 
br  wherever  it  may  be  fomid.  Before  returning  it,  the 
B^oterus  should  be  firmly  squeezed  ui  a  hot  sterilised  towel 
to  expel  any  blood  which  may  have  accumulated  during  the 
suturing  of  the  incision.  If  the  uterus  does  not  retract 
properly  it  can  be  massaged,  or  hot  sterile  saline  solution 
(0*75  per  cent.)  poured  over  it.  The  abdominal  wound 
should  be  closed  in  three  layers— peritoneum,  fascia,  and 
skin — a  little  dissection  of  the  thin  abdominal  wall  bemg 
required  to  separate  them. 

Various  modifications  of  the  operation  as  described  above 
^have  been  from  time  to  time  introduced.  Miiller  has  advised 
^hat  the  abdominal  incision  should  be  made  about  eight  to  nine 
bchea  long,  and  the  uterus  turned  right  out  of  the  abdomen 
ft'betore  being  opened.  This  plan  enables  the  operator  to  avoid 
completely  any  escape  of  the  uterine  contents  into  the  peri- 
toneal cavity,  by  packing  towels  carefully  around  the  uterus  ; 
but  unless  there  is  reason  to  believe  the  uterus  to  have  been 
infected,  it  is  quite  unnecessary.  The  very  long  abdominal 
incision  is  a  disadvantage ;  it  increases  the  subsequent  risk 
,  of  hernia,  and  involves  more  exposure  and  handling  of  the 
i  during  the  operation.  Again,  Fritseh  has  advised 
Ktbat  the  uterus  should  be  opened  by  a  transverse  incision 
'  across  the  fundus  ;  but  this  incision  is  less  convenient  and 
has  no  advantages  over  the  longitudinal  one.  Others  have 
advised  that  when  opening  the  uterus  a  ring  pessary  should 
^H.  be  pressed  firmly  upon  the  wall  and  the  incision  made  in  the 
^^■comparatively  bloodless  space  within  the  ring ;  this  timid 
^H'device  is  quite  unnecessary,  and  has  little  or  no  effect  upon 
^B  the  amount  of  blood  lost. 
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cicakix  ettlur  ImCok  or  dniing  laboor  hM  beaa.  tcfartad. 

BteriliMyon  ii  tfawelora  rarely  r«4{Qired,  except  for  dw  lool 

eoDditioDi  wbieb  naceautate  removal  of  the  ntcnu  (ne  p^  590)- 

It,  however,  it  is  cofuiderec)  ilearable  for  anj  raaaoo  to 
■tariliM  Uie  patient  by  Home  other  method  than  remoTal  td 
lh«  ntenu,  it  hi  l>eflt  to  excise  the  Fallopian  tube  on  each 
aide,  up  to  the  intentitial  |korti(Mi.  This  eaji  be  dons  imine- 
diately  iitt'T  aaturiiig  the  aterine  ineiBioti.  It  bos  beea  abowa 
that  l[({ation  of  the  tubee  alone,  or  even  ligation  and  diriajaa, 
may  be  followed  liy  conception,  throogb  sabeeqaeat  re&toratioD 
of  tlie  tukul  lumen. 

The  a/ltr-trealvient  'm  much  the  same  as  that  of  ftbdomiiul 
ai<oti(iii  ({enuruUy.  Thu  nkin  wnturM  sboiiM  he  removed  on 
the  tenth  diiy,  nnd  t!f  \...\'i.-ut  slnuili  !-.■  k.).t  iti  l-.l  for  three 
weelcN.  Thii  amount  of  lochial  discharge  is  usually  Bmall,  and 
the  involution  of  tho  uterus  is  not  anfavourably  affected.  The 
pittiurit  in,  iiH  II  ruh\  quite  able  to  suckle  her  child,  and  sbonld 
l>e  ericouriit,'i3d  to  do  so. 

Caesarean  Hysterectomy. — This  operation  is  performed 
ii)  the  suine  way  as  conservative  Ctesarean  section  up  to 
tliH  )Kunt  of  e!ctruction  of  the  fif  tus  and  the  after-birth.  The 
uterus  may  then  be  amputated  at  the  level  of  the  internal 
OB,  or  the  whole  organ,  body  and  cervix,  may  be  removed. 

Suprn-raginal  Amputation.  —  The  ovarian  vessels  on 
each  Hide  are  first  secured  with  two  silk  Hgatares,  so  as  either 
to  rt'iuDve  or  l&kvo  the  ovaries  as  may  be  desired ;  in  patients 
under  forty-tive  both  ovaries,  if  healthy,  sboold  be  left. 
Then  the  round  ligaments  are  similarly  ligatured.  The  broad 
ligitnienls,  first  one  and  then  the  other,  are  clamped  close  to 
tho  utt>rino  lH)rder,  and  divided  between  the  clamp  and  the 
ovarian  ligature  dovrn  to  the  level  of  the  internal  os.  Nest 
an  antorior  [writoueal  flap  is  mapped  out  and  tamed  down 
along  with  the  bladder  ;  this  allows  the  uterine  arteries  to  be 
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toured  close  to  the  uterine  wall.     The  uterus  is  then  ampu- 
ted  ;  after  all  oozing  from  the  stump  has  been  stopped,  the 
peritoneal  edges  are  united  over  it  by  a  continuous   suture 
of  fine  silk  running  from  one  ovarian  artery  across  the  pelvic 
floor  to  the  other. 
^B        Panhysterectoi/iy.—HhiB   operation    is   performed  in  the 
^Koanner  just  described  up  to  the  point  of  securing  and  dividing 
^B^e  uterine  arteries.     The  cellular  tissue  is  then  pushed  down 
^Kjl  round  the  cervix  until  the  reflection  of  the  vaginal  vault 
^^n  reached.     The  anterior  fornix  is  then  opened  with  knife  or 
^Huissors  and  the  incision  carried  completely  around  the  cervix, 
when  the  uterus,  being  freed,  can  be  lifted  out.     All  oozing 
from  the  cut  edges  of  the  vaginal  wall  must  be  carefully  con- 
trolled ;  a  gauze  drain  is  then  pushed  down  into  the  vagina, 
and  the  peritoneum  closed    over   it   with   a  continuous  silk 
suture  from  one  ovarian  artery  to  the  other. 

Supra-vaginal  amputation  is  preferred  by  most  operators, 
but  total  hysterectomy  will  be  required  for  septic  infection 
of  the  uterus  or  for  malignant  growths  of  the  cervix,  and  in 
eome  cases  for  fibroids. 

Prognosis.  —  The    average    mortality    of    conservative 

Cfflsarean   section    has   been   mentioned ;    that  of   Ctesarean 

hysterectomy   has    not    been    computed    upon    a    sufficient 

^L  Beriea  of  cases,  but  it  is  probably  little  higher  than  that  of 

^V  the  simpler  operation. 

■« 


Craniotomy,  Decapitation,  and  Evisceration 


These  operations  are  designed  to  reduce  the  bulk  of  the 
K'foetal  bead  or  trunk  so  as  to  allow  of  its  extraction  through 
■ihe  genital  canal.  Recent  improvements  in  other  obstetric 
operations  have  greatly  restricted  the  indications  tor  de- 
Btruction  of  the  fc&tus  in  utero,  and  there  is  now  a  general 
agreement  that  the  destructive  operations  should  not  be 
performed  upon  a  living  ftetus,  unless  the  circumstances  of 
the  case  render  any  alternative  procedure  unduly  dangerous 
to  the  mother.    They  will,  of  course,  continue  to  hold  their 

t position  as  the  safest  means  of  delivering  a  dead  ftetus  in 
sertain  degrees  of  pelvic  contraction,  or  in  other  forms  of 
obstruction.  In  the  case  of  a  living  tiEtus  the  alternative 
procedures  of  symphysiotomy  and  Csesarean  section  should 
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ho  carefully  considered,  and  only  when  the  circumstances  of 
the  case  are  such  as  to  increase  greatly  the  average  risk  of 
those  oi>erations  can  it  be  justifiable  to  destroy  the  foetus  in 
ordor  to  deliver  it 

A.  Craniotomy. — This  t«rm  includes  the  various  methods 
of  roiUicing  the  size  of  the  foetal  head. 

buJicatiopui. — (a^  Obstruction  of  extreme  degree,  from 
lH>lvio  contraction,  from  atresia,  or  from  tumours  of  the  soft 
|Virts,  when  the  child  is  dead  or  Ctesarean  section  is  refused 
or  is  imlikoly  to  succeed  in  sowing  the  child's  life  (see  p-  519). 
rnK>ss  tho  conjugate  of  the  brim  is  at  least  24  inches, 
oxtraclion  of  a  full-time  fivtus  is  verv  difficult :  if,  however, 
as  in  a  tlat  pelvis,  the  transverse  diameter  is  relatively 
lon^.  suvwss  niAv  l>e  obtained  with  a  conjugate  of  only 
2  inohos.  It  is  gtMierally  agreed  that  craniotomy  should 
uiM  Iv  attonipt^i  unless  the  pelvic  brim  measures  at  least 
i  inclu>s  bv  4  ir.ohes  i5  bv  10  cm.V  tf^  Conditions 
undor  whioh  dolivery  by  forceps  or  version  would  be  prac- 
noaMo.  H::  vlirtiouh.  and  !he  fvvtus  is  dead.       •'  IrreJuciMe 
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are  closed.     When  the    handles    are  pressed  together  the 
catting  edges  are  forced  apart. 

The  neceBsitj  for  antiaeptic  precautions  in  using  this  in- 
strument will  be  understood.  In  perforating  the  fore-coming 
head  the  anterior  parietal  bone  should  be  selected  for  the 
operation  ;  in  the  case  of  the  after-coming  head  it  is  usually 
most  convenient  to  perforate  the  occipital  bone.    In  the  case 


^eqi 


a  face  presentation  it  maj  be  necessary  to  perforate  the 
»f  of  the  mouth  or  the  orbit.  The  instrument,  with  blades 
is  held  firmly  in  the'crook  of  the  handles  (fig.  271,  a) 
id  the  fingers  of  the  other  hand  are  passed  up  to  the 
it  selected  tor  perforation ;  the  instrument  is  then  intro- 
duced along  the  palm  of  this  hand,  care  being  taken  to  protect 
the  vaginal  walls  from  the  cutting  edges.  An  assistant  is 
[uired  to    immobilise    the  head  by  suprapubic  pressure 
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when  it  is  not  fixed  in  the  brim.  The  point  is  then  pressed 
against  the  head,  and  by  a  rotatory  movement  is  made  to 
penetrate  the  bone  until  arrested  by  the  shoulders  of  the  per- 
forator. Care  must  be  taken  to  prevent  the  point  from  slipping, 
the  fingers  of  the  internal  hand  keeping  it  in  contact  with  the 
head.  The  grip  is  then  transferred  to  the  handles,  and  as 
these  are  forced  together  the  bone  is  lacerated  by  the  cutting 
edges,  two  fingers  of  the  internal  hand  being  kept  in  contact 
with  the  shoulders  (fig.  271,  b).  The  instrument  is  then 
closed,  rotated  through  a  right-angle,  and  the  bone  cut  again 
in  a  direction  across  the  first.  The  head  of  the  perforator 
can  now  be  slipped  inside  the  cranial  cavity,  and  the  brain, 
including  the  vital  centres  in  the  medulla,  thoroughly  broken 
up.  It  must  be  remembered  that  the  strong  tentorium 
cerebelli  must  be  pierced  in  order  to  reach  the  medulla.  By 
suprapubic  pressure  the  greater  part  of  the  cranial  contents 
can  now  be  expressed ;  or  they  may  be  completely  cleared  out 
with  the  finger  and  a  stream  of  boiled  water  if  desired. 

If  the  operation  has  been  performed  upon  the  after- 
coming  head,  traction  on  the  trunk,  combined  with  suprapubic 
pressure,  will  suffice  for  delivery  of  the  perforated  head,  unless 
the  degree  of  pelvic  contraction  is  extreme.  With  the  fore- 
coming  head  extraction  is  more  difficult,  and  a  preliminary 
crushing  is  advisable. 

(2)  Crushing  and  Extraction. — The  amount  of  crushing 
required  is  determined  by  the  available,  pelvic  space.  Two 
degrees  must  be  described :  (a)  crushing  the  vault  {cephah- 
tripsy) ;  (Jb)  removing  the  vault  and  crushing  the  face 
{cranioclasm).  The  most  generally  useful  method  is  cephalo- 
tripsy  ;  in  extreme  degrees  of  pelvic  contraction  basilysis  may 
be  required ;  cranioclasm  has  few,  if  any,  advantages  not 
possessed  by  cephalotripsy.  As  extraction  is  performed  with 
the  crushing  instruments,  crushing  and  extraction  may  be 
considered  together. 

(a)  Cephalotripsy. — The  best  form  of  cephalotribe  is  that 
of  Braxton  Hicks  (fig.  272a).  It  is  a  pair  of  very  powerful 
forceps,  the  blades  of  which  are  thick  and  narrow,  with  a 
slight  pelvic  curve.  When  closed  they  are  in  contact  by  their 
incurved  tips  ;  the  maximum  distance  between  them  does  not 
exceed  an  inch  and  a-balf.  The  handles  are  locked  like  the 
forceps,  and  fumiBVi^  mV\i  ^  ^^^xtd  ficrew  by  means  of 
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which  the  blades  can  be  forced  together    and    the    head              ^H 
crushed  between  them.     The   instrumeot  is  applied  in  the              ^^| 
transTerse   diumetei-  of   the  pelvis    in   the  same  manner  ne              ^^M 
the  forceps.     On  account  of  the  narrowness  and  great  weight              ^^M 
^of   the  bladeB,  it  is  much  more  difiicnlt   to   obtain   a   sym-              ^^^| 
Bketrical  grip  of  the  head,  and  great  care  must  be   taken            ^^| 

1         if 

^  ihs 

1         I  1 
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^H       Fio.  272a.— Chphalotribi  of             Fiii.  2T2!'.~CBi'iULDTaiBR  ArrUBO            ^^^^| 
^H                   Braxton  Hicks.                             to  thb  Sidks  or  the  Hud.                   ^^^H 

to  direct  each  blade  into  proper  ]>0Bition  and  keep  it  there          ^^^H 
with  the  fingers.     When  the   blades  have  been  applied  and           ^^H 
the   handles   locked,    the   screw    is    adjusted    and   crushing          ^^H 
begun.     The  blades  are  now  liable  to  slip  backwards  off  the          ^^^| 
head,  unless  care  is  taken  to  keep  the  instrument  in  the        ^^^M 
pelvic  axis  and    retain  the   blades   in    theii-  proper  {nsition         ^^^H 
nin    contact   with    the    head.      The   screw   should   be   slowly         ^^H 
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tightened  ontil  tbe  handles  are  nearly  tn  craitoct.  while  the 
internal  fingers  take  note  of  the  position  of  tbe  blades. 
The  effect  wheo  applied  to  the  sides  of  the  head  is  Bhom  in 
fig.  '2726.  If  the  pelvis  is  very  small,  the  instrttmeat  may  now 
be  rotated  into  the  anlero-poeterior  diameter  and  the  blades 
removed  and  re-applied  in  the  transverse,  so  as  to  obtain  a 


Yia.\^3a.—CAAXiociusi.  Fto.   3T3t.— Cukioclast    aptud 

TO  TBI  FAca  Arm  Rsvotal  or 
■na  Vault  o*  tsi  Sktu. 

new  grip  of  the  head  at  right-angles  to  the  first ;  the  head  is 
then  again  crushed.  Perforation  is  an  essential  preliminary 
of  crushing,  except  in  the  case  of  the  detruncated  head. 

Eitraction  may  now  be  performed,  and  care  most  be 
taken  to  avoid  injury  from  bony  spicules  which  may  pro- 
trude from  the  perforation  aperture ;  traction  shoald  always 
be  made  in  the  axis  of  the  pelvis.  In  the  case  of  a  fiat  pelvia, 
extraction  will  be  facilitated  by  rotating  the  instniment  into 
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the  conjugate,  bo  that  the  crushed  part  of  the  head  lies  in  the 
narrowest  part  of  the  brim.  An  antiseptic  intra-uterine 
doQche  should  always  be  given  after  crashing  operations. 

The  application  of  the  cephalotribe  to  the  after-coming 
head  needs  no  separate  description. 

(b)  Cranioclasm. — The  cranioclast  or  craniotomy  forceps 
.consists  of  a  pair  of  concavo-convex  blades,  the  outer  or  larger 
of  which  (fig.  273o)  is  fenestrated,  the  smaller  solid  ;  their 
apposed  surfaces  are  strongly  serrated.  The  instrument  is 
powerful,  but  not  bo  heavy  as  the  cephalotribe,  and  the 
handles  ate  closed  in  the  same  way  by  a  screw.  It  may  be 
naed  for  traction  alone,  or  for  breaking  up  the  vault  of  the 
skall  (cranioclasvi).  When  used  tor  trnction  alone,  the  small 
blade  is  passed  into  the  cranial  cavity  through  the  perfora- 
ion  hole ;  the  outer  blade  is  applied  either  over  the  face,  the 
iciput,  or  one  or  other  parietal  bone.  The  handles  are  then 
irewed  tightly  together  and  traction  begun  ;  only  when  the 
:ee  of  pelvic  contraction  is  moderate  can  delivery  be 
Fected  in  this  way.  When  used  for  breaking  up  the  vault, 
ihe  small  blade  is  passed  into  the  cranial  cavity,  and  the  large 
one  between  the  scalp  and  the  bone  ;  the  handles  are  then 
screwed  up  and  the  portion  of  bone  gripped  by  the  instrument 
is  twisted  off  and  withdrawn.  The  process  is  repeated  until 
file  vault  has  been  entirely  removed.  Extraction  is  then 
performed  by  first  extending  the  head  by  combined  vaginal 
and  external  mnuipnlations,  bo  as  to  produce  a  face  presenta- 
tion ;  a  sharp  hook  is  then  fixed  in  the  jaw  to  steady  the  head, 
and  the  cranioclast  applied  over  the  face,  the  small  blade 
being  passed  into  the  cranial  cavity,  the  large  blade  beneath 
the  chin  (fig.  273i).  The  bones  of  the  face  are  then 
crushed,  and  the  head,  now  greatly  reduced  in  bulk,  can  easily 
be  extracted. 

B.  Decapitation. — This  operation  may  be  required  in 
impacted  transverse  presentations,  in  the  case  of  locked  twins, 
or  with  double-headed  monstrosities.  It  may  be  performed 
with  a  strong  pair  of  curved  scissors,  but  the  safest  instru- 
iment  to  employ  is  the  decapitation  hook  (fig.  -llAa).  The 
one  generally  used  in  this  country  is  a  wide  hook  with  a  blunt 
.point  and  either  a  cutting  (Ramsbotham's  hook)  or  a  serrated 
edge.     The  handle  is  sufficiently  long  tor  it  to  be  used  when 


OBHfUtUUC  oFBMxaote 


» 


ItBcAriTATioN  Hook. 

of  Dm  liiu'.k  iind  the  Hide  to  which  the  head  lies,  the  hook  is 
itikridiKitid  nhtnff  the  palm  of  the  band  and  gnided  upwards 
lM!l,wiinn  Iho  HlitHildor  and  the  anterior  pelvic  wall  (dorso-anterior 
puHiljiinH)  iinlil  tlio  point  lies  above  the  neck.  It  ia  then  rotated 
l)]riiiij{li  a  riglit-anglo  bo  ns  to  carry  the  cutting  edge  acroaa 
tlio  iKii^k  (li^.  'iTfr)  ;  Uifl  fingerB  are  then  passed  np  the  ventral 
aHp(«a  of  tlid  fdluH  HO  AB  to  gaide  the  point  of  the  hook  into 
lioHiLi'in  acroHH  lliu   nock.     Decapitation  is  performed  by  a 
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sawing  moTement,  the  fingers  of  the  left  hand  being  kept  in 
contact  vith  the  point  of  the  hook  to  protect  the  maternal 
paBBfiges  from  injury.  The  soft  foetal  bones  are  easily  divided 
in  thia  manner.  After 
severing  the  head,  the 
tnmk  is  delivered  either 
by  bringing  down  both 
arms  or  by  podalic  ver- 
Bion.  It  is  sometimes 
necessary  to  divide  the 
spinal  colmnn,  in  addition 
to  decapitating,  when  the 
back  presents.  Lastly, 
the  retained  head  may  be 
delivered  with  forceps,  if 
the  pelvis  is  of  normal 
size,  or  crushed  with  the 
cephalotribe  if  the  pelvis 
is  contracted  ;  perforation 
is  mmecessary,  as  the 
cranial  contents  will  es- 
cape through  the  verte- 
bral canal.  In  decapitat- 
ing the  after-coming  head 
a  long,  strong  pair  ot 
scissors  will  suffice. 

Decapitation  may  be  performed  in  a  somewhat  difiFerent 
manner  by  the  use  of  Braun's  hook  (fig.  276).     This  instru- 


PlQ.   276.— iHTBODnCTIOIf    Ol 

DiCiPiTATioN  Hook.    (Bu 


Fin.  276. — Bhacn's  Dbcapitation  Hook. 


ment  is  blunt,  its  crook  very  narrow  and  ending  in  a  bulbous 
point.  It  is  intended,  not  to  cut  through  the  neck,  bat  merely 
to  dislocate  the  cervical  vertebrie.  It  is  passed  over  the  neck 
in  the  manner  already  described,  and  made  to  include  the 
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Dampen  of  2>eaapif«<wm.— In  iipTteJ  ihrinlin 
wifli  MMfciJ  ikHmmim  of  lb*  low  ■tarine  » 
hflim  ft  -ilingifrfniff.  fw  the  iBtrodnetkn  o(  the  I 
Hm  book  Bttj  be  nffidoit  to  dettszoine  r 
IhBH  iiimuuiteHOM  tvmmn&m  alona  iv  conlxDed  lAi 
^rariao  of  lb«  ■pan]  eolonm  riioaU  be  [irchrTiJ.  If  liic 
lower  eegawnt  is  Dot  oref-Jiatonded,  fbera  is  no  mk  of 
mptore  in  decspitattng. 

C.  Erfsceration. — Thii  <^iantion  consists  in  opadn^  Ote 
•bdrxnen  or  tborax  with  aaaaon  in  the  most  ■trwible 
position,  and  renwving  the  abdominal  and  tboraeie  Tieeera 
poaeeoieal  with  tfae  fingers.  It  is  indicated  in  transrene 
pn$etilati'm  OS  an  altenutlive  to  decapitation,  and  in  case*  of 
ob»lru''l:rj::  fr'j'ri  .sM' iroiri-il  or  thoracic  eniargement  (aseites, 
cystic  disease  of  kidneys,  &£.). 

D.  Cleidotomy. — Thifi  operation  consists  in  dividing  cne 
or  IxHli  irltivicleH  with  a  strong  pair  of  scissorE.  DivisioD  of 
tha  clai  i':!eH  is  H/imetimes  required  when,  owing  to  the  laige 
size  of  Die  trunk  or  the  narrowness  of  the  pelvic  oatlet,  the 
Khoulders  cannot  be  extracted  and  the  ftetns  ib  dead. 


Symphysiotomy. 

This  operation  consiBts  in  dividing  the  symphysis  pnbis 
HI)  UH  U)  produce  a  temporary  enlargement  of  the  pelvis  suffi- 
cient to  permit  the  delivery  of  a  living  fatus  by  the  natoral 
piiHHa(,'OH.  Though  sometimes  performed  npon  the  dead 
woman  during  thti  sixteenth  and  seventeenth  centuries,  it 
wfia  not  performed  upon  the  living  woman  until  1774  ;  the 
rosult  wiiH  fatiil.  Uwing  to  the  terribly  high  mortality  of 
(JitHJU'cun  Hoction  at  this  period,  symphysiotomy  was  at  first 
freijuently  performed,  bat  it  soon  fell  into  disrepute  and  was 
[iructically  abandoned,  as  the  results  were  no  better  than 
tlioHu  of  Ciiisarean  section.  More  recently  it  has  again  been 
advocated  by  Morisani  of  Naples,  and  Finard  of  Paris,  but 
VA  not  generally  regarded  with  favour  owing  to  the  extremely 
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r  limited    scope    of    ita   application,    and  the    comparatively 
I  unfavourable  resuita  which  it  still  shows. 

The  effects  of  division  of  the  symphysis  upon  the  pelvic 

ameters  are  not  entirely  clear.     When,  in  the  cadaver,  the 

I  pubic  bones  are  separated,  a  considerable  amount  of  Btrain 

I  is  placed   upon  the  anterior    ligaments  of    the  sacro-iliac 

'  Bynchondroses,  and  these  structures  may  suffer  serious  injurj' ; 

I  in  addition,  rotation  of  the  innominate  bones  round  a  trans- 

I  verse  axis  passing  through  these  joints  occurs,  which  carries 

the  pubes  downwards   as  in   Waleher's  position  (fig.   268)  ; 

I  lastly,  a  slight  movement  of  rotation  of  each  innominate  bone 

round  its  own  long  axis  occurs,  which  slightly  increases  the 

distance  between  the  ischial   tuberosities   (Sandstein).      The 

pubic  bones  must  not  be  allowed  to  separate  for  more  than 

2i  inches  (Budin  and  Demelin),  or  rupture  of  the  sacro-iliac 

,  ligaments  will  occur.     This  degree  of   separation   increases 

the  conjugate  of  the  pelvic  brim  by  about  one-third  ot  an 

inch,  the  increase  being  rather  greater  in  a  markedly  contracted 

pelvis   than   in   one  only  slightly  contracted.     The   oblique 

diameters  of  the  brim  are  increased  about  twice  as  much,  and 

the  transverse  about  three  times  as  much,  as  the  conjugate. 

The  marked  increase  obtained  in  the  transverse  diameter  is, 

however,  of  little  use  without  a  corresponding  increase  in  the 

conjugate.     The  amount  of  increase  obtained  at  the  outlet  is 

probably  very  small,  and  affects  the  transverse  diameter  only. 

Indications. — It  is  obvious  from  the  above  that  symphy- 

Biotomy  can  only  be  applicable  to  cases  of   slight  disparity 

between  the  size  of  the  fcetal  head  and  that  of  the  pelvis. 

The  degree  of  disparity  in  any  given  case  is  by  no  means 

easy  to  estimate  exactly,  and  as  precise  measurement  of  the 

fcetal  head  in  labour  is  impracticable,  the  indication  for  the 

o[)enition  has  to  be  based  mainly  upon  the  length  of  the  pelvic 

diameters.    There  is  therefore  abundant  room  for  error.    Unless 

the  conjugate  of  the  brim  is  at  least  three  inches  in  length 

there  is  very  little  prospect  of  success  ;  in  pelves  of  greater 

,  size  than  this  the  prospect  of  success  is  better.     With  these 

reservations,  symphysiotomy   may  be   performed   when   the 

bead  is  delayed  at  the  brim  in  a  Hat  or  generally  contracted 

I  pelvis,  or  at  the  outlet  in  a  kyphotic  pelvis,  the  degree  of 

disparity  between  the  pelvis  and  the  tcet&\  head  being  small. 

It  may  be  preferred  to  Ca^sarean  section  in  cases  of  this  kind 


tfmfbftielomf  <ii^h»—fw,  aim  iaatmiA  hf  f 
Mm  dl  dw  KlefW.    U  Urn  ktim  piwiili  by  i 
l»  iaifowaia  to  Miiatti  lb«  ratotro  maea  id  be 
HrtB  On  hoAj  m  bsca.  wbm  tber*  m  no  tne  lo  | 
ffhyiotoiy ;  tbereCore  the  operatioti  ■  onfy  aI  i 
bMd  pnMDtotiiXM.    II  Iba  fcrtas  it  doxl,  ginioto 
•Imyt  bit  preferred. 

The  Operation. — Prelintinaries. — Tb«  time  in 
tMien  III  IhA  ii^itsrtttifm  is  at  the  end  (rf  the  fiist  or  « 
Meottd  ttagft  vf  Uboor,  Bii»e«.  ftft«r  division  of  the  i 
Uw  ebEld  most  be  imnie(]t«t6lj  delirered  artifieianT:  if 
newwry,  diktatina  may  be  hastened  by  Chanipetier*a  bag. 
The  operator  miut  of  vourra  satisfy  hiouelf  that  tbe  child  is 
aliv;.  Tti'^  jiulfet)  nhould  he  shaved  and  the  abdominal  wall 
and  vulva  diHinf««ted.  The  operator  requires  three  aasiBtants, 
two  of  whom  will  support  the  thighs  of  the  patient,  who 
ithoiild  }m}  ]i\a(;bi\  in  the  dorsal  position,  with  tbe  bottoeke 
over  the  edf^rt  of  the  tied  or  operating  table. 

The  oporation  may  be  performed  by  the  open  or  the 
Huhculanf.imK  method. 

Opi-.n  Method.—  (1)  An  incision  two  or  three  inches  long 
iH  Tnudo  in  tho  middle  line  from  a  point  just  above  the  pnbes 
to  tho  lowfir  border  of  the  symphysis,  avoiding  the  clitoris ; 
DiiH  inciHJon  panses  down  to  the  bone,  and  in  its  upper  part 
oxpoHiiH  the  aponeurosis.  By  blunt  dissection  the  clitoris 
iH  piiHhod  downwards,  and  its  suspensory  ligament  then 
HOpiiratdd  from  the  pubea.  The  index  finger  is  next  passed 
Ixihiiid  tho  symphyHis,  and  worked  downwards  in  the  csUnlar 
tJHHUo  until  the  lower  border  is  reached ;  when  the  head 
Ih  i!iiKitK"d  in  a  narrow  brim,  this  may  be  rather  difBcolt. 
('i)  'I'lio  nHHixtiini  passes  a  sound  into  the  urethra  so  that  its 
|i(iHiti(iii  niLiy  be  readily  located,  and  the  operator  divides  the 
riirtila^ci  of  the  symphysis  with  a  probe-pointed  knife  from 
iiliovd  downwards,  ^ometimos  the  joint  is  not  precisely  in 
till)  middle  line,  and  it  will  be  necessary  to  explore  to  either 
side  ill  order  to  find  it.    Rare  instances  occur  in  which  the 
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sympbyBiB  has  become  ossified ;  Gigli's  saw  must  then  be 
uaed  to  divide  the  bones.  In  cutting  the  lover  part  of  the 
joini  it  is  better  to  incline  the  knife  to  one  or  other  8ide, 
eo  as  not  to  injure  the  urethra  when  dividing  the  sub-pubic 
ligament ;  this  stage  requires  great  care.  (3)  The  pubic 
bones  now  separate  spontaneously,  and  the  two  assistantH 
in  charge  of  the  legs  abduct  the  Resed  tbigbs  gently  until 
the  required  amount  of  separation  is  obtained  ;  this  must 
be  measured,  not  guessed.  The  wound  is  then  plugged  with 
antiseptic  gauze  and  the  legs  held  perfectly  steady  during  the 
remainder  of  the  operation.  (4)  This  consists  in  the  delivery 
of  the  child,  which  ie  best  done  with  forceps  ;  great  care  must 
be  exercised,  for  if  much  force  is  exerted  serious  injury  will 
be  done  to  the  pelvic  joints  and  the  urethra.  If  the  placenta 
is  delayed,  it  is  better  to  remove  it  by  the  digital  method. 
(5)  The  wound  is  then  closed  with  four  or  five  deep  silkworm- 
gut  sutures,  and  an  antiseptic  dressing  applied.  It  is  un- 
necessary to  suture  the  bones,  but  a,  tight  pelvic  binder  is 
applied  in  such  a  position  as  to  immobilise  the  innominate 
hones  and  thighs.  Some  operators  advise  that  the  vagina 
should  be  plugged  with  antiseptic  gauze.  A  catheter  should 
be  passed  immediately  after  the  operation  to  make  sure  that 
the  urethra  has  not  been  injured  ;  if  laceration  has  occurred 
a  soft  rubber  catheter  should  be  tied  in  for  forty-eight 
hours. 

Subcutaneous  Method. — A  small  incision  down  to  the 
bone  is  first  made  with  a  tenotomy  knife  in  the  middle  tine 
just  below  the  clitoris,  which  should  be  pulled  upwards  as 
much  as  possible.  A  curved  probe  pointed  bistoury  is  then 
inserted  under  the  soft  tissues  and  passed  upwards  nearly  to 
the  upper  border  of  the  symphysis,  cutting  into  the  front  of 
the  cartilage.  The  index  finger  of  the  left  hand  is  then 
passed  into  the  vagina  and  carried  upwards  until  the  blunt 
point  of  the  knife  is  felt  above  the  symphysis.  The  division 
of  the  cartilage  is  then  made  from  above  downwards,  the 
resulting  separation  of  the  bones  being  observed  by  the 
finger  in  the  vagina.  A  sound  should  \m  passed  into  the 
bladder  and  the  urethra  displaced  as  much  as  possible  to 
one  side  during  the  operation.  The  child  is  then  delivered,  j 
and  the  operation  completed  by  the  application  of  an  antiseptic  J 
dressing  and  a  pelvic  binder. 


Vy.  OB^iTETRIC  OPERATIONS 

Alilioiif^h  Bymphysiotomy  is  an  easy  and  Bimple  or^rri:;  r.. 
iis  rosults  are  (lisapi)ointing,  for  the  following  r-r^fr.?: 
.1  iniiuv  to  bladder  and  urethra  often  occur;  .2  :hr  *rv^»vt 
U-.i.n-iii  iho  pubio  bones  (cavum  Retzii)  is  diflBcult  ;o  driir..  an : 
vhf.i.  fifc  uviiinkiious  of  fluid  occur  there  they  &*?:'.;.•  i-H':n:t 
in1f».;»T.w; :  ?  ifirr  the  operation  has  he^n  s-Ov.ts?f-:i;j 
iif-vi'm»e.(.  li  TXifcT  vrove  impossible  to  deliver  :he  ehiii 
.Af-tN:  h-  irui.i.iViiiy :  :liis  is  explained  by  the  -iiffj-^ty  ■  f 
*^-:.-.:-»..;;u.  ihi  afirr=^  :d   iisparity  between  :br  h'r;id  aiid  the 


^'^xrr.'>5i&  — i*i^:v^T  ^"Litif::.?  of  this  jj-rri:: ;■::.  'X-mpilt-ii 
■  :-k.-     ••    v7r-L-ci;:"=T.  iitrit'.Tr.  sill's^  la  :r.i!<:rr.al 

-^      ""i*  "•»,   """i     ""^       *~        "'~^*         ."■      •        T'"^        I-  hill 

•  ■       ■  • 

■-■.   -■    -.r*.   — Tljt    '-.^r^'lz.    restnii'lt* 

•  •   • 

.       ^  •  »    .  >         —     J  •  •         «     .  4  «.,  •   VV 

:     •   -^    -     :  :_T  .    j.:.     It  i> 

^-.-i:  j::.:rr..>t  \\i  the 

-       -.  -    .^  .  rinlr:  :La:  the 

...  .  _-  !-.?•    .-iiziri  ihiit 

.-     ---        .  .  :•    \.'.:j.   \i-z    :--r:lri.      The 

-■.-^.■'-   ■     .;  r  -  .   ..:;  »^r;   ::  .?  «:t  new. 

■  ■  • 

—        —  ~       -        ■•    ■       "1-—.      '  ~      .!??       *'.*iC     '.-Z    ill r    ?Ut'- 
_ -         .....  .         ...    -—     _.      _••■?     _.    t^.T;^...        -I    —.J*    l^ 

w  ■ 

fe-  *  \^l*  iM.'v  •»  »     M4      J  .  ^     ■      4 

-^■      -•>.  V    .'.:.   ::..:;       oT^ii    li-   ^ii  of 

-•       •  ■■..,» 


PDBIOTOMY  639 

Formidable  hsemorrhage  may  occur  both  from  the  sub- 
cutaneous tissues  and  from  the  pelvic  cellular  tissue. 

In  the  subcutaneous  method  a  small  incision,  about  an 
inch  in  length,  is  made  just  above  and  internal  to  the  pubic 
spine,  and  a  special  curved  pubiotomy  needle  is  passed  behind 
the  bone  and  made  to  emerge  below  the  pubic  arch  by 
piercing  the  soft  tissues  in  that  position.  Through  the  needle 
a  piece  of  stout  silk  is  threaded,  with  which  Gigli's  saw  is 
drawn  up  behind  the  bone,  and  brought  out  at  the  supra- 
pubic incision. 

Both  operations  are  more  formidable  than  symphysiotomy, 
and  it  has  still  to  be  shown  whether  they  possess  any 
compensating  advantages. 


Primary  Repair  of  the  Perineum 

All  obstetric  lacerations  of  the  perineum  exceeding  half 
an  inch  in  depth  should  be  repaired  immediately.  Primary 
union  can  be  obtained  if  surgical  cleanliness  is  observed  ; 
but  when  lacerations  are  allowed  to  remain  unsutured  they 
frequently  become  infected  during  the  puerperium,  and  may 
later  on  lead  to  the  occurrence  of  prolapse  or  rectal 
incontinence. 

Three  types  of  laceration  may  be  described.  In  the  firstf 
which  is  usually  overlooked,  the  laceration  at  first  sight 
appears  to  involve  only  the  anterior  edge  of  the  perineal 
body ;  if,  however,  the  vulva  is  held  open  with  the  fingers 
it  will  be  seen  that  a  comparatively  deep  laceration  runs 
upwards  and  somewhat  outwards  into  the  vaginal  wall  on 
one  or  both  sides  (fig.  277,  a).  If  this  apparently  trivial  tear 
is  neglected,  it  may  lead  subsequently  to  the  condition  of 
relaxed  vaginal  outlet  and  prolapse  of  the  vaginal  walls,  for  it 
is  frequently  deep  enough  to  aflfect  the  posterior  fibres  of  the 
levator  ani  and  the  anal  fascia,  which  support  the  posterior 
vaginal  wall.  It  should  be  repaired  with  interrupted  catgut 
stitches,  as  shown  in  the  figure. 

In  the  second  type  the  laceration  involves  the  greater 
part  of  the  perineal  body  and  a  considerable  part  of  the 
posterior  vaginal  wall,  but  the  anus  and  its  sphincter  escape. 
This  type  is  suflSciently  obvious  to  be  generally  recognised 
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and   sewed   up.     It  is  best  repaired  by  a  senes  of  i 
iotrodneed,  some  tbroogh  the  perineam  and  some  through  tl 
poeterior  Tagioal  wall  (fig.  277,  b) ;  this  is  preferable  to  p 
Uiem  all  through  the  perineal  surface  and  endesvooring  to 
include  the  upper  end  of  the  vaginal  rent,  for  aocnrste  apposi- 
tion of  the  edges  of  the  vaginal  macooB  memtn^ne,  so  i 
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may  tat  •  good  r«ealt,  cannot  be  obtained  in  Ihis  vmj.  Stiaog 
ullfot  is  tiu)  best  mture  material. 

In  tba  tkird  ^rpe,  poeterkff  n^nal  vmO,  fmiaml  boij, 
ud  aoaa  ars  all  torn  throogb,  ewlaHiwhnig  dimet  «—■ iwi. 
B  bttwMO  Ifae  ragina  and  rectmn  <fig.  978).  This  oente 
laeanUkn  Te<iaiT»  Toy  careful  traataaaat,  or  Uw  paticaU  vill 
M&BT  bom  ineantmeiiM  at  bees.  The  edgaa  of  the  rectal 
I  an  Ent  imrefail^  tmited  by  m  team  oi 
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interrupted  catgut  stitches,  which  miiat  be  tied  on  the  rectal         ^| 

side.     Then  the  torn  edges 

of  the  posterior  vaginal  wall  are          ^H 

united   in    the   Hame 

fl 

manner  ;    and    lastly 

deep  sutures  of  silk- 

^\%               ^^H 

worm-gut  are  passed 

mimw                  _^^^^^^l 

through  the  perineal 

^Fj^KtK.               ^^^^^^1 

Burface,  the  lowest  ol 

^^^H^v            ^^^^^^H 

which  should  include 

^^Bm[^£^          ^^^^^^H 

the   divided    and   re- 

/^^K^^S^£hy        ^^^^^^1 

tracted   ends   of    the 

l^^m  ■ 

Bphincter  ani  muscle. 

When  the  delivery 

has  occurred  with  the 

W^j^jl^^^^^jP"!/ .   ^^^^^^H 

patient  under  the  in- 

^ T^^V^tf^?^^//    ^^^^^^1 

fluence  of  chloroform, 

It'i^^JB^^^i^^        ^^^^^H 

peruieal  sutures  may 

m^ 

usually  be  introduced 

immediately,     before 

the  aniesthesia  passes 

^H     off,    without    waiting      ^^ 

^H     for  the   expulsion   of 

3^^^^^                   ^^H 

^f    the  after-birth.     This 

^9kHu^^                   ^^H 

obviates  the  necessity 

-^^^^^~                   ^^1 

of  giving  more  chloro- 

'uM^                                     ^^H 

form  in  order  to  pass 

||                                         ^^H 

^L      the  sutures  when  the 

^^^1 
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^B      third    stage  is  over. 

Tire    (Edoir.)                                ^^H 

^B       The    sutures    should        No 

^1      be   clamped  in  posi- 

ewl"  "tl«  "|jau".?^l  m.^\S       *                       ^^M 

^M      tion  by  artery  forceps  and 

only  knotted  when  the  after-birth        ^^M 

^M      has    been   delivered ;    otherwise,   if   digital   removal   of   the        ^^^| 

^M      placenta  should  become  necessary,  the  operation  would  have         ^^| 

^1      to  be  repeated.    In  severe 

lacerations  mvolving  the  rectum,       ^^H 

^M      it  ia  better  to  wait  until  i 

ifter  the  delivery  of  the  placenta      .^^| 

^1      before  begummg  the  operation,  as  considerable  time  is  required      ^^^ 

^M     in  passing  the  sutures. 
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INDEX 


Abdomen,    enlargement  of,  in    preg- 
nancy, 61 
foetal,  329 
incision  of,  in  Ciesarean  section, 

521 
palpation  of,  222 
shape  of,  in  pregnancy,  61 
Abnormalities  of  foetus,  120 
Abortion,  anatomy  of,  158 
causation  of,  147 
clinical  features,  149 
criminal,  476 
frequency  of,  149 
haBmorrhage  in,  150 
incomplete,  152 
induction  of,  475 

in  contracted  pelves,  302 
indications  for,  475 
methods  of,  481 

for  particular  cases,  493 
inevitable,  152 
missed,  106,  153 
in  pernicious  vomiting,  89 
threatened,  151 
treatment  of,  155 
tubal,  127 
Abscess,  mammary,  439 

pelvic,  432,  433 
Accidental  hsBmorrhage,  348 
anatomy,  353 
causation,  350 
treatment,  364 
varieties,  354 
Accouchement  forc^,  388,  488 
Adhesion,  morbid,  of  placenta,  368 
After-pains,  399 
Air-passages,  blocking  of,  a  cause  of 

asphyxia  neonatorum,  424 
Albuminuria  in  labour,  194 
of  pregnancy,  77 

anasarca  with,  79 
etiology  of,  83 
foetal  mortality  from,  80 
treatment  of,  86 
urinary  changes  in,  79 
Allantois,  formation  of,  31 
Amenorrhoea  in  pregnancy,  54 
development  of,  12 


Amnion,  development  of  (chick),  12 

development  of  (man),  13 

liquor  amnii,  31 

structure  of,  30 
Amniotic  adhesions,  114 
Aneesthetics,     administration     of,    in 
labour,  231 

in  puerperal  eclampsia,  384 
Anasarca  in  pregnancy,  79,  101 
Anteflexion  of  gravid  uterus,  99 
Ante-partum  haemorrhage,  347 

differential  diagnosis,  359 

influence  on  labour,  356 

see  also  Accidental  hcsmorrkage ; 
Placenta  prcsvia 
Antiseptics  in  labour,  217 

for  uterine  douching,  401 

for  vaginal  douching,  400 
Areola*  mammary,  in  pregnancy,  48 

secondary,  48 
Arms,    displa[cement    of,    in    breech 
labour,  267 

paralysis  of,  in  new-bom  child,  471 
Artificial   feeding,  see  Feeding^  arti- 
ficial 
Artificial  respiration,  see  Respiration^ 

artificial 
Ascites,  foetal,  329 
Asphyxia  neonatorum,  461 

cyanotic  form,  462 

methods  of  artificial   respiration 
in,  464 

pallid  form,  462 

treatment  of,  463 
Ass's  milk,  composition  of,  452 
Asynclitism,  203 
Attitude,  foetal,  183 
Auscultation  of  the  foetal  heart,  226 
Autogenetic  infection,  409 
Auto-intoxication,  see  Toxcemia 
Axis  of  pelvis,  174,  178 
Axis-traction  forceps,  506 

delivery  by,  512 


Bacillus  aerogenes  capsulatus,  407 
coli  communis,  408 
diphtheria,  408 
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(\«KAHK\N  U;r8toi\»ctomy,  518 
iUiiioAtions  for.  «VJO 
luothiHls  of.  t'^iii 
luortAlitv  o(.  »^25 
s<HHioiu  oU^ 

AM'l^io  ixrivautions  in.  521 
his:orv  of,  .^17 
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Chlorofonn  in  puerperal  eclampsia,  88 i 

Death  of  foitus  in  utero,  160                             ^^H 

Chorea  in  pregnane;.  142 

sudden,  in  the  pueiperiom,  44S                  ^^^| 

Chorio-deoidual  Hpnco,  20 

Deeupitation,  631                                          ^^M 

cireuUtionin,  SI 

dangers  of,  S34                              ^^^^^^H 

Cbarion,  12,  15 

17                                     ^^^^^^H 

Boiivit;  dI,  is 

OBvernous                                    ^^^^^^^H 

blood-yeasela  of.  3U 

compact  layer.  IS                        ^^^^^^^H 

epithelium  of,  32 

divisioDS  of.  17                                 ^^^^^H 

menstrual,  8                                                ^^H 

B        l»ve,  37 

ovum  imbedded  in,  IS                                 ^^H 

^1         Htrouiu  of,  2S 

Bubcborionio.  35                                            ^^H 

^P        structure  ol,  22 

Decidual  space.  37                                                ^H 

^         veaiculfti-  degBneralion  of,  107 

Deciduoma  tnalignum,   see   Chorion'               ^^H 

villi,  development  ol,  IH 

epiiMiama                                                              ^^H 

villi  in  tubal  niales,  1:^6 

Delirium  in  pernicious  votnitinfj,  89                   ^^^| 

BM  aiso  Almrtuni,  anatomy  of 

Delivery  by  axis-traction  torceps.  514                ^^H 

ChorionepithaUoma.  128,  4*0 

of  buttocks,  261                                             ^^M 

etiology  of.  4*1 

364                                                       H 

treatment  of,  443 

in  normal  labour.  233                             ^M 

Circulation,  futal,  S5 

240                                                      ^M 

Claviolen,  see  Ckidolmn,/ 

of  the  membranes,  388                                ^^H 

Cleidotomy,  684 

a(  ehouldets,  284                                                ^^1 

ColiaininfaiitE.iaO 

Colostrum,  402 

Diabetes  in  pregnancy,  143                                ^^M 

■k       in  pernicious  vomiting,  89 

Diameters  of  normal  pelvis.  174,  179                   ^H 

H       puerperal,  446 

conjugate,  176                                         ^H 

^PBompresBion.    bi -manual,    of    uterns. 

■      876,  378 

external.  391                                   ^H 

Congenital  defects,  see  Fcetm 

true,  176                                          ^^1 

ConjuKate  diiuneter,  diagonal,  294 

of  ((Btol  head,  187                                          ^H 

external.  291 

interorlstal,  291                                             ^^U 

true.  179 

interspinouB,  391                                          ^^H 

ftCDHlraction.  pelvic,  28* 

oblique,  176                                                   ^H 

K       hour-glagii.  369 

^m       deliver;,  spontaneous,  in,  398 

saoro-cotyloid,  211.  807                               ^^1 

tranaverw.  176.  391                                     ^^M 

■      labour  with,  396 

^H               management  of.  362 

386                                                                     ^H 

Diarrhua  iu  infants.  460                                     ^H 

^M      pregnancy  with,  297 

■       tonic  uterine,  334 

see  alao  Pelvis,  ctmtTocUd 

intluenoG  of,  on  lacUtion.  460                   ^^^1 

Digestion,  disorders  of,  in  infants,  460            ^^^M 

46,68                •         r    6         J, 

in  labour,  164.  168 

artificial,  methods  of,  461                          ^^H 

digitttl,  490                                           ^^H 

Cord,  see  Umbilical  cord 

Corona  radiata,  4 

delay  ia.  817                                                        ^H 

Corpus  albicans,  6 

Corpus  luteuin.  4 

Cow'B  milk,  composition  ol,  453 

graduated  melallio,  484                              ^^H 

hydrostatic.  484                                          ^^^M 

Craniotomy.  336 

crushing  in,  528 

eitraction  in,  G3S 

Disinfection  ol  hands,  ic,  3ltl           ^^^^^^^M 

perforation  in.  527 

Cream,  in  infant  feeding,  434 

JlBxion;  Bttraversian                   ^^^^^^^^| 

Distress,  fmtal,  signs  of,  463          ^^^^^^^M 

Cystitis,  438 

DOderlein  on  vaginal  secretiotia,  ^f^^^^^^^^l 

L 

96  ^^^^H 

546 


INDEX 


Douching,  intra-uterine,  370,  377,  401 
in  uterine  infection,  427 
vaginiil,  in  labour,  221 
in  puerperium,  400 

Duchenne's  palsy,  471 

Dtihrssen  on  eclampsia,  84 


EcLAMPbiA  and  albuminuria,  77 
causes  of,  83 
complicating  labour,  381 
diagnosis  of,  382 
management  of  labour  in,  387 
mortality  of,  383 
pathological  anatomy  of,  80 
treatment  of,  383 
Ectopic    gestation,    see     Pregnancy, 

extrO'Uterine 
Embolism,  pulmonary,  in  the  puer- 

perium,  445 
Embryo,  33 

see  also  Fcetus 
Embryonic  area,  11 
Endometritis,  decidual.  111 

puerperal,  413 
Endometrium  in  pregnancy,  17 
Epiblast,  11,  13 

Epilepsy  and  puerperal  eclampsia,  382 
Epiphysitis,  syphilitic,  fcetal,  120 
Episiotoniy,  319 
Epithelium,  chorionic.  22 

of  cord,  32 
Ergot  in  abortion,  156 

action  and  uses  of,  323 
Administration  of,  in  labour,  324 
in  accidental  htvniorrhape,  36o 
in  postpartum  haemorrhage,  37(3 
Evisceration  of  fatus,  534 
Evolution,  spontaneous,  272 
Examinations,  vaginal,   how  to   con- 
duct. 220 
Excretions  in  the  puerperiura,  392 
Excretory  functions  in  pregnancy,  51 
Exomphalos.  32 
Exostosis,  sacral,  pubic.  311 
Expulsion,  spontaneous,  274 
Extension,  movement  of,  212 
of  arms,  267 
in  face  presentation,  247 
of  head,  in  vortex  presentation.  21 1 
of  bead,  in  breech  presentation.  26^^ 


Face,  pigmentation  of.  see  Chl-Misyna 
presentation.  242 

diagnosis  of.  245 

manacemeni  of.  24;> 

mechiinism  in.  247 
Facial  p.ualysi^:.  470 
Fallopian  luU^s.  entry  of  ovum  into.  4 

rupture  of.  127 

-iH-rm.itoz  ^a  in.  9 


Fallopian  tubes,  see  also  Mole^  tubal ; 

Pregnancy t  extra-uterine 
Fat,  formation  of,  in  the  foetus,  38 

in  milk,  449 
Feeding,  artificial,  see  Infant  feeding 
Fehllng  on  foBtal  fat,  38 
Fertilisation,  8 

chromosomes  and,  10 
nuclear  changes  in,  10 
Fever,  infectious,  acute,  in  pregnancy, 
136 
in  pernicious  vomiting,  89 
Fibroids,  see  Tumours^  fibroid 
Flat  pelvis,  285 

generally  contracted   flat   pelvis, 
287 
Flexion,  causes  of,  in  labour,  206 
in  breech  presentation,  259 
in  face  presentation,  247 
in  normal  labour,  206 
Floor,  pelvic,  179 

d[isplacement  of,  in  labour,  180 
Foetal  head,  application  of  forceps  to, 
612 
crushing,  extraction,  and  per- 
foration of,  528 
delivei7  of,  in  normal  labour, 
232 
in   breech    presentation, 

264 
in      face      presentation, 
248 
diameters  of.  187 
effect  of  labour  on,  214 
flexion  of.  232 
induction  of  labour,  and  size 

of,  479 
injuries  to,  467 
moulding  of,  214 
planes  of.  208.  251 
rotation  of.  209 
sutures,  and  fontanelles.  185 
wedge  shape.  207 
Fcetus.  33 

abdominal  enlargement  in  labour. 

3-29 
abnormalities  of.  328 
at  term,  35 
attitude  of.  l>sJ 
biliaiy  secretion  of,  38 
circulation  in.  3-5 

changes  in.  at  birth.  H7 
conceniial  defects.  448 
death  of.  in  u:cro.  69.  16<;» 
development  of.  34 
txomphaios  of,  32 
and  t-clanip-ia,  >2 
heart     of.     auscultation     of.      in 
iab-.>i:r.  194 
sounds  of,  »>3 
mature.  34 
measuri-ments  of,  34 


^Bf^i^vm 
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Fittiie.  mortality  ot— 

Gonocopcu!!  in  pueqicral  inleotion.  409          ^^^| 

Oonorrhtea  in  pregnaney,  138                        ^^^1 

Offisnrean  aeetioD,  517 

471                                                                  ^M 

ecUt'Upsia,  333 

Oraulian  follicles.  1                                           ^^H 

Graf  Spee's  ovum.  It)                                         ^H 

labour.  477 

Qtimtb   and   Stevens  on   the   uterus            ^H 

after  delivery.  397                                    ^^M 

use  ol  toToena.  Slli 

^H 

papyraeeus.  71 

Hjiuatocels.  pelvic,  06                                 ^^^H 

phf  sioloe;  of.  38 

in  tubal  preeuancy,  129                         ^^^^H 

poBition  of,  in  norraBl  lubour,  1119 

pramiiture  cbaracleriBtics  of.  86 

mole,  103                                                 ^^H 

presentation  in  iiomiul  labour,  199 

vaginal  and  vulval.  343                          ^^H 

rate  ol  growth.  34 

retention  of  deail— 

accidental,  347                                         ^^H 

extra-uterinp,  ISl 

weaXm  Accidtnlal  lufnwrrhage          ^^^| 

intra-uletine,  161 

aute-partum.  347                                       ^^H 

size  of,  in  aborted  ova.  154 

cerebral,  foital.  470                                   ^^M 

skull  ol,  184 

Bee  also  Fatal  htad 

■Liter  normal  delivery,  195                        ^^H 

Bjphilis.  120 

in  eitra-uleriue  pregnancy,  128               ^^H 

urinary  secretion  ol.  3S 

in  hydalidiform  mole,  109                        ^^H 

viability  of.  147 

weight  of.  34 

see  also  Omim 

puerperal,  141                                           ^^^H 

FoUielei.  lee  Graafian  folUctt, 

in  rupture  of  the  oteruE,  330                  ^^H 

Fontanelles.  fcelal,  186 

in  tubal  abortion.  125,  127                     ^^H 

in  lubnl  rupture,  129                               ^^^H 

Forceps,  aotioa  of,  609 

unavoidable,  see  I'laMHta  pravia          ^^H 

Application  of.  to  (mtal  head,  612 

Hamorrholils  in  pregnancy,  102                     ^^^1 

Blis-tCBCtion.  306 

^^            curves  of,  503 

prenentation  ol,  109                                  ^^H 

^H            fwtal  mortality  from  use  of,  516 

poBJtion  of,  199                                          ^^H 

Heart  sounds,  fa^tiil.  IVA                                   ^^M 

^H          low  operation.  611 

in  pregnancy,  49                                       ^^M 

^B          Ions.  S03 

diseases  of,  in  puerperium,  139               ^^M 

and  sudden  death.  445                      ^^H 

^H          Milne-Murta;-8.  SOS 

Hebotomy,  see  Puhiolomy                                ^^M 

^H           Neville's,  608 

Begar's  sign.  67                                                        ^H 

Herman  on  puerperal  eolampsia.  387             ^H 

^M          ovum.  160 

Hernia  of  gravid  uterus,  100                         ^^H 

Paltyn's.  fiOO 

Herpes  gesljilionis,  143                                  ^^^H 

■borl,  or  strughl,  601 

use  of.  indlctttiona  for.  513 

Hook,  breech.  266                                          ^^H 

volsella,  168 

Forcea  of  labour,  188 

Hoppo-Seyler  on  liquor  amnii.  31                 ^^H 

Praotnrei  of  festal  limbs.  471 

Horrocks'  maieutic  bag.  488                            ^^M 

of  f(Et*l  skull.  469 

Hour-Klass  contraolion  of  Uterus,  860              ^^M 

Frit«cb,  incision  of  the  uterus,  628 

Humanised  milk,  467                                        ^^M 

Pnnia.  Me  VmUlical  cord 

Hydatiditorm  mole.  1D7                                    ^^M 

clmicol  features.  109                                 ^^H 

and  diabetes.  143                                      ^^M 

poHlion 

IIydrorrh<eB  gravidarum,  111                       ^^^^H 

Hydrostatic  dilator.  484                               ^^^M 

Oirdk  of  conloct,  186 

use  of.  iJi  pincenu  pra^via.  863            ^^^M 

Oioves,  rubber,  oae  of.  219 

^^  Oljoogon  ID  Iho  placenta,  28 

Hypoblast.                                               ^^^^H 

Hyfltarectomy,  CiBBaTettii,  S20 
in  puerperal  sepBtB,  4.10 
in  iiiptiue  of  the  ularua,  341 

Hysterical  vomiting,  88 

IcTKBUK  neonatorum,  473 
■  Incaicemtian  '  ot  the  uterus,  QS,  100 
Iiicobator  (or  premature  infunls,  421 
Indentation,   spoon-sbaped,   ol   head, 

4G9 
1  udaulion  ot  pi'smature  labour.  303. 4TG 

tor  pelvic  o«ntr«etion,  477 

indications,  302,  477 

iDethods,  i«7 

proj^nosie,  'M'i,  477 


Ine 


320 


35S 


n  placenta  pTEevia,  337 
post-pftTtum,  378 
primary,  321 
secondary,  332 
Infant  feeding,  arliSctal,  reosoni  (or, 
449 
breast,  404,  448 
mixed.  467 
see  also  iVel-nttrsing 
Infants,  digestive  disordern  of.  460 
new-born,  care  of,  447 

natorum,  461 
congenital  defects  in,  448 
)jen«ral  management  of,  447 
premature,  management  of,  4S8 
Inlarctg,  placental,  117,  H60 
Infection,   puerperal,    see    Puerperal 

Infection,  uterine,  see   Uterine  infec- 

Inteotions  diseBBes,  danger  from,  410 
Inflammation,  pelvic.  431 
treatment  of,  434 
labal.  433 
Injeotiuns,      hot,      in     post  -  partum 
bcemorrhage,  37ti 
intm- uterine,   in    puerperal   in- 
fection, 427 
subcutaneous,  of  saline  solution,  | 

8ii,  ui.  879.  see 

vaginal,  after  delivery.  400 
Insanity,  reproductive,  443 
iQBtrunienta,  preparation  of,  218 
Insufflation  in  asphyxia  ni 

46G 
Inversion  of  the  uteruB,  845 
InTolulion,  puerperal,  3S3 

changes  in  muscle,  3S7 


KrcNeTK,  changes  in  eolumpsia,  81 
diseases  of.  in  pregnancy,  140 
fostal,  38 
Knee-ohest  position,  99 
Knee-elbow  position,  99 
Erauae's  method  of  induction  ol  p 

mature  labour,  483 
Kyphotic  pelvis,  310 

Laboor.  abnormal,  341 

inflocnceofplacentaprnviaon,  366 
management  of,  in  eelampaia,  3)17 

in  piacenta  prievia,  S60 
mechanism    of,    in    pelvic    con- 

normal.  Iti3 

antieeplic  precaotions  in, 217 
bag  of  waters ,  fonnation  of ,  1 6fi 
cervix,  changes  in.  166 
clinical  phenomena  of.  163 
complicat«d  byealampsuLSSO 
contracted  pelves  and.  397 
effect  ot,  on  fratal  bead,  314     ■ 
general  efieots  of,  194  '^ 

management  of,  330  ~ 

mecbaoism  ot.  197 

obslrucled,  '621 
results  of,  330 

onset  of,  163 

pains  of,  164 

false  pains  ot,  163 

posture  in.  230.  331,  234 

precipitate,  320 

premature, 

induction  of,  476 
see  also  Abortioi\ 

methods — 


tioD,  131 
stages  of,  I 


"a-uterine  gesta- 


First,  anatomy  of,  172 

management  of,  316 
Second,  anatomy  of.  173 
management  ot,  316 
Third,  anatomy  of,  IM 
management  ot,  310 
umours  complicating,  313 
n  twin  pregnancy,  176 
iterioe  changes  after,  see  Putr- 
I  perium 

Lacerations  of  cervix  and  vagina,  S43 
hiemorrbage  from,  I 

378 
ot  perinetui).  34fi,  i 
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^V    LaoUtion.  infiuenoe  of  diet  on,  4S0 

Membranes,  perforation  of,  in  abortion.         ^^^| 

^H             procasB  of,  402 

4B1                                                         ^H 

^V      Lnoloee  in  urine,  51.  392 

premature  rupture  ot,  325                       ^^H 

^"       Lanehftns,  cdU  of,  33 

retention  of.  368                                       ^^M 

Lanugo  hair  in  tietnl  etonacb,  81 

rupture  of,  in  occidental  hnmor-            ^^^| 

rhage,  366                                       ^M 

432,  4il4 

in  placenta  prnvia,  364                     ^^H 

iu  pregnnoDj,  49 

of  twin  pregnancy,  65                             ^^^| 

■a  thepuerperlum,  392 

in  septiciBiniB,  425 

anatomy  of,                                            ^^^H 

Lever  theory  of  fleiion.  207 

LevTOt's  toroepB,  602 

Meaohlast.  13                                                ^^H 

LimbB,  ItDlal,  traotnrB  of,  471 

Metritis,  puerperal,  415                                ^^H 

prolapse  of,  280 

MichaeliB-R  rhomboid,  392                           ^^H 

Linea  nigra,  50 

Milk,  cow'B,  462                                            ^^H 

Liquor  aninii,  3D 

ass's,                                                       ^^H 

Bee   alao  HydTomnim;   Oligohy- 

human,  438,  449                                    ^^H 

dmmnios 

bacteriology  ot.  438                        ^^^1 

composition  of.  449                         ^^H 

Liver,      iioute    yellow     atrophy     of. 

142 

^H 

humanised.  457                                            ^^M 

in  pemiciouB  vomiting,  8H 

infection  from,  43S                               ^^H 

diseases  of,  in  pregutinc;,  142 

fatal.  38 

Lochia,  3Bfi 

preparation  ol,  465                                ^^^H 

decomposition  of,  400,  410 

quBDllty  of,  456                                      ^^H 

examination    o(,   in    aepticKmia, 

for  prematura  infant,  458               ^^H 

424 

BterUisatioQ  of,  453                                 ^^M 

Looking  of  twioB.  S78 

Misoarriagc,  see  Abarliott                              ^^^H 

Lower  uterine  segment,  45 

Mixed  feeding,  4S7                                          ^^M 

in  normal  labour,  189 

Mole.  Qeshy.  106                                             ^^M 

in  obstruoted  labour,  332 

ovor-diBlfinsion  ot.  333 

perforating  or  muUgnatit,  109                ^^H 

Lotein  cells,  S 

tubal,  124                                                 ^^M 

uterine.  102.  106                                      ^^H 

clinical  features,  106,  lOV                ^H 

M/jEUTic  bag,  Horrocks",  488 

Monsters,  double,  330                                       ^H 

Morning  sickness,  see  VomiUng                     ^^H 

Mammary  glands,   see   also   Absceu, 

Morphia  in  puerperal  eclampsia,  385             ^H 

in  poBtparlum  htemorrbage,  380             ^^^M 

changea  in  pregnancy,  47 

in  tonic  uterine  contraction,  325            ^^^H 

secret  ion  in  pregnancy ,  48 

Tomiting.  91                                          ^^H 

230,  231.  234 

of  Ceesarean  section,  517                          ^^H 

Mania,  puerperal,  ace  Insanity 

fwtal.  see  Fatui,  mortality  of                ^^H 

HlutitiB,  cause  of.  438 

treatment  of,  439 

^^H 

Mfturiceau-Veit  grip,  263 

maternal,  iu  eclampsia.  383                    ^^H 

from  use  of  forceps.  610                   ^^^| 

258 

ot  sympliytiotomy.  535                         ^^^H 

Moulding  of  head  in  labour,  214                 ^^H 

^H             ol  normal  labour.  197 

in  Bat  pelvis.  300                                 ^^H 

in  occipitO' posterior  position,  340      ^^^H 

^™            of  shoulder  presentation,  272 

in    generally  contracted    pelvis,       ^^^^^| 

of  uterine  rupture,  332 

^^^1 

Moller,  abdominal  incision  for  CicBar-      ^^^H 

ean  section.  623                                      ^^^M 

^^           deUverj  ol.  335 

MuritottD  body.  11                              ^^^H 

Murray,  Milne-,  Hxis- traction  forceps, 

505 
Muecle  of  Rraviii  ulenin,  44 

NioELE'H  obliquil}-,  202,  tfJ8 

pelvis,  306 
NephritLa  in  prepnancj.  HO 
Nervous  diseases  in  prefinancy,  142 
Neuritis  in  pregnancy,  142 
Seville's  aiis-traction  forceps,  oOS 
Nipples,  care  of.  404 

cracked,  405 


^e  Mel 


ing 


kutrilionof  tliB(ci>tua,28 

Oblii)ce  pelvis.  30H  j 

Obliquity  of  uterus  in  pregnancy,  42      , 
in  labonr,  207  i 

Obstruotion  in  labour,  327  | 

Occipito-pOBterior  positions,  201 

nianaKenicnt  of.  239  1 

ineciianisiQ  Of,  210,  237  , 

Gl^dema,  placental,  110 
Oidium  albicanx.  460 
Oldham's  perforator,  527  | 

Oligo-bjdramnioa.  114 
Opiltlialmin  neonatorum,  471 
causes  of,  472 
prevention  of,  447 
treatment  of.  473 
Opium  in  abortion,  1.10 
Ob,  internal,  dilatation  of,  166 
Osteomalacic  pelvis,  304 
Outlet,  pelvic.  176 
Ovariotomy  for  tumoara  complicate n:; 

labour,  314 
Ovary,  1 

tumoum  o(,  complioKting  labour. 
312 
in  pregnancy,  14S 
see  also.  Pregnancy,  ovarian. 
Over-<1isl«DBion  of  lower  a«gmenl,  274 
Ovulation,  1 
Ovum,  3 

apoplectic,  105 
in  eotopio  preffiKnoT,  W* 
entry  of,  into  F&Uopiaa  tab«   B 
eipuUion  of,  in  abortion,  16B 
externa.!  wnnderiug  of   4 
fate  o(,  in  tubal  ruptmre,  laa 
fertihaation  ot,  16 
Gral  Spee'B.  19 
implantation  ot,  la 
Leopold' H,  20 
Pelera',  deacripMon  ol.  18. 
putr«Iftcl,on  ol.  in  «(W ' 
aegmeatation  ol,  W  ^^ 

pAisa,  after-,  899 
labour,  164 
>ti  Mcon&  ft\&e«,  im 


I'alfvn's  forceps,  .'iOO 
1   pftlpation.  abdominal- 2-"- 
PanhyBlereclomy.  -W-^ 
raralvscs,  birth.  470 
Parametritia.  432 
I    I'lirturition,  see  J.ahoiir 
I    Pelvic  oellulifii',  4:-f2 
I  inrtamination.  local.  431 

treatment  of.  434 
I  peritonitis  431 

preaentiilions.  233 
I   l>elvin.el*.r.  "-^'-'O 
I  Skntsch's.  i'J-i 

j    Pelvimelry,  290 

Pelvis,  anatomyof.  Ii3 
I  brim  of.  174 

j  cavity  of,  178 

contraction  of,  2H4 
I  Ciesarean  section  in,  ol» 

craniotomy  in.  526 
1  diagnosis  of.  2110 

1  genernl,  2B4  . 

1  induction  of  abortion  m.  *ia 

labour  in.  2<.ie  ,   ^      .      -^ 
mechanism  of  labonr  in,  w» 
I  rare  iorniB  of.  303 

varieties  ot.  284 
I  false.  173 

j  rtat,  2WS 

'  floor  of,  17» 

generally  conlTBCted,  38*^^ 
generally  contracted  fl»t,  389 
inBuence   of   aymphy^itrtoniy  M 

size  of,  636 
kypbotic,  310 


^^^I^^V^H 

^^^^^                                                                                   SSI    ^1 

V        Petera'B  ovum.  15,20 

PregnfLncy.  corpus  luteum  in.  8                  ^^| 

■          PhlebiUe  in  the  pucFperium,  4S3 

W          PblegmnnU  alba  dolena,  4D4 

diagnosis  of.  63,  64                               ^^M 

double  uterus  and,  101                        ^^M 

Phlegmon  of  brond  ligament,  416 

duration  ol,  53                                     ^^^| 

extra-uterine.  120                                ^^H 

Physical  signs  ol  pregnancj,  5'J 

face  presentatious  in,  242                   ^^^1 

Placenta,  18 

GbroidB  and,  143                                   ^^M 

adhesion,  morbid,  3G8 

general  physiology  ol.  47                   ^^M 

anomalies  of,  116 

iufections  diseasea  in.  136                    ^H 

length  ol,  164                                         ^H 

bftttlfdore,  UK 

manngemeat  of  normal,  71                 ^^H 

hipftrlilu,  115 

morning  sickness  and,  6S                     ^^H 

cirealatioD  in,  25 

mnltiple.  66                                           ^H 

OJSlBof.  119 

ovarian.  3,  120                                           ^H 

degenemlion  in,  3B 

peritoneal,  primary,  121                       ^^H 

delivery    of.   in    normal    labour. 

physical  signs  ot,  66,  61                       ^^^| 

334 

quickening  and.  56                               ^^^| 

detachment,  a  cauae  ot  iisphjiia 

neonatorum.  462 

spurious.  64                                            ^H 

tubal.  123                                          ^M 

de»elopnipnt  of,  34 

clinical  features  01.131                 ^M 

digital  separation  of,  370 

diseases  of,  112 

rupture  o(.  127                                ^^H 

infarcts.  2!1 

ireatmenlof,  135                           ,^H 

66                                                ^^M 

pdtholosicnl  infarction.  Ill 

see  also  l.'tenn.  graiiil                       ^^H 

preevia.  348 

causes  of,  34B 

breech.  253                                            ^H 

morbid  an  atom  j  o(,  352 

brow.  261                                               ^^M 

treatment  ot.  3111 

complex.  283                                         ^^H 

varieties,  352 

ol  the  cord.  380                                    ^^M 

retention  ot,  367 

dingno^^is  ot  normal.  321                     ^H 

ai-piu-atioD  of,  194 

face.  242                                          ^^M 

head,  221                                              ^^M 

ajphilid  ot,  119 

term.  28 

in  twin  labour.  277                              ^^M 

triplets,  70 

^^^M 

twin  pregnaocf .  66 

Pressure,  intra -uterine,  107                        ^^H 

velamenlosa,  116 

Bjrmptoma  in  pregnancy.  101               ^^H 

*       PlaneB,  inclined,  of  the  ischium,  300 

pelvic,  17B 

Prolapse  o(  the  cord,  280                                ^^M 

Plugging  uterine  cavity,  377 

dangeii^  of,  2gO                                    ^^H 

vagina  and  eervis,  see  Tanipfni- 

of  the  gravid  uterus.  100                    ^^^1 

Pnentnococcns  infection,  408 

of  the  limbs,  381                                 ^^M 

Polar  gloholes,  9 

Proteids  in  milk,  462                                  ^^H 

Pruritia,  pregnancy  anil,  92                       ^^^1 

abortion.  165 

PiieudocyesiE.  64                                          ^^M 

Porro"H  Cfe^arean  bjtlerectom.v.  520 

Positions,  fvtnl,  191 

Ptyahsm  in  pregnancy.  93                        ^^^^| 

Posture  in  labour,  330,  231.  234 

Pubiotomy,  6SS                                     ^^H 

Prague  grip,  263 

Puerperal  endometritis.  413                     ^^^H 

Pregnancy,  abdominal,  secondary.  130 

ameaorrhftB  and.  63 

causation  of.  407                       ^^^H 

artificial  interruption  of,  475 

channels  of,  410                        ^^^M 

breast  rhnnges  in.  iS 

clinical  varieties  of,  416          ^^^M 

broad  lipimenl,  130 

heterogenetlo.  400                    ^^^M 

aincerofuleruijand.  146 

contrscted  pelvis  and,  296 

^^^M 

a 

-^1 
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Paerperal      infection,      pathological 
anatomy  of,  411 

treatment  of,  426 
Pnerperiom,  normal,  389 

leacocytosis  in,  392 

management  of,  399 

poise  rate  in,  389,  392 

sadden  death  in,  445 

temperature  in,  390 

urine  in,  392 
Pargation  in  paerperal  eclampsia,  386 
PysBmia,  paerperal,  437 
I^elitis  in  pregnancy,  141 
Pyogenic  organisms  in  paerperal  fever, 
407 

QUIOXENINO,  56 

Bachitic  flat  pelvis,  287 
Bamsbotham's  decapitation  hook,  532 
Bespiration,    artificial,    in    asphyxia 

neonatonmi,  464 
Best  in  the  puerperiam,  401 
Bestitation,  213 

in  face  presentation,  248 
Betention  of  placenta,  867 

andpost-partum  haemorrhage,  374 
and  uterine  sepsis,  413,  427 
of  urine  in  pregnancy,  93 
in  the  puerperium,  402 
Betraction  of  uterus,  191 
in  third  stage,  174,  191 
incomplete,  378 
ring,  191 
Betroflexion  of  gravid  uterus,  93 
Betroversion  of  gravid  uterus,  93,  184 
Bibemont-Dessaignes'  insufflator,  466 
Bibes,  see  Champetier  de  Ribes 
Bickets,  cause  of  contracted  pelves,  285 
Bigidity  of  the  cervix,  316 
of  the  perineum,  318 
Bobert's  pelvis,  309 
Botation,  backward,  of  occiput,  210 
external,  213 

in  face  presentation,  248 
internal,  209 

in  face  presentation,  247 
in  generally  contracted  pelvis, 
300 
manual,  of  head,  239 
round  sacrum  in  flat  pelvis,  298 
Bupture  of  perineum,  848,  845 
of  uterus,  331 

mechanism  of,  332 
treatment  of,  341 
of  vaginal  veins,  343 
premature,  of  membranes,  324 
Bupturing  membranes,  in   accidental 
hiemorrhage,  365 
in  induction  of  abortion,  487 
in  placenta  proivia,  304 


Sacbum,    flattening    of,    in    nchiiie 

pelvis,  288 
Saline  transfusion,  379 

solution,  subcutaneous  injection 
of.  379 
in  albuminuria,  86 
in  eclampsia,  386 
in  pernicious  vomltiiig,  91 
in  post-partum  hemorrhage, 

379 
in  septicaamia,  489 
Sapnemia,    chorionepithelioina    mis- 
taken for,  443 
puerperal,  417 
diagnosis,  424 
micro-organisms  of,  407 
onset  of,  419 
treatment  of,  426 
Saprophytic  organisms,  407,  413,  419 
Schultze's   method    of    artificial    re- 
spiration, 465 
Scoliotic  pelvis,  310 
Segment,  lower  uterine,  46,  189 

over-distension  of,  333 
Segmentation  of  the  ovum,  12 
Seigneux's  (De)  dilator,  491 
Septicaemia,  diagnosis  of,  424 
mortality  of,  425 
onset  of,  421 
prognosis  of,  425 
pulse  in,  423,  425 
temperature  in,  422 
treatment  of,  421 
Serum,  antistreptococcic,  in  puerperal 

septicsBmia,  428 
Sex  of  twins,  66 
Shoulder  presentation,  260 
causes  of.  270 
dangers  of,  274 
decapitation  in,  dangers  of, 

581 
diagnosis  of,  271 
distension   of  lower   uterine 

segment  in,  383 
evisceration  in,  276,  534 
management  of,  275 
spontaneous  version  of,  272 
evolution  of,  273 
expulsion  of,  274 
version  in,  276,  495,  499 
*  Show,'  in  labour,  165 
Sickness,  see  Vomiting 
Signs  of  pregnancy,  55 
Silver  salts  in  gonorrhoeal  ophthalmia, 

473 
Simpson's  forceps,  505 
Sims*  position,  228 
Skin,  changes  in,  in  pregnancy,  51 

fcBtal,  40 
Skull,  foetal,  184 

fracture  of,  469 
indentation  of,  469 


r 


Skull,  see  iilBof.B(Qnicad 
SkatBch's  pulvimeUr.  29S 
SleeplCEBnesH  in  puerperal  septicicniiii, 

Smellie'B  grip,  902 
Sobolla  on  fertiliution,  II 
Honffle,  funic,  63 

uterine,  G2 
Soand,  uterine,  in  abortion,  461 
Soxhlet'a  milli  aleriliaei,  450 
BpecDlam.  SiiDs'.  1S7 
BpexmMozoa.,  tkctivily  ol,  0 
Spleen  in  eckmpain.  83 
Bpoadjlolistbetio  pelvis,  31D 
BponUneouB     evolution,     expulsion, 
rectification,  version,  ees  Slioiilder 
prenenlation 
Stages  of  labour.  167 

an&tom;  and  phjeiologj  ol, 

173,  194 
management  of,  330 
Staph; lococcuE  in  human  milk,  438 

pjogeaeE  albus,  407 

aureus,  407 

BterlliBStion  of  bands,  319 

o(  milk,  418 

of   patient   in  CEsarean  seetion, 
634 
BteriliseT,  obstetric.  218 
Btill-birth,  see  Asphyxia  ntonatarutn 
Stimulants  in  haimorrhage,  379 

in  pnerperal  septicEemia,  429 
Stools,  infant's,  448,  451 
Btreptococcua  pyogenes,  407 

in  phlegnmsia  dolene.  43-'> 
Strin  gravidarum.  SO 

albicantes.  SO 
Backling,  contra -indications  for,  449 

precautions  during,  404 

when  to  begin,  404 
Sopeifecundation,  67 
Superf (Elation,  68 
Sntures  alfintat  head,  186 
Bjlvester's  method  of  artificial  reapi- 

ration,  165 
Sjmphjsiotamj,  534 

indications  tor,  635 

methoda  of  performing,  530 

mortal  it;  of,  538 
Sfncope,  BQdden  death  due  to,  in  the 

puerperium.  445 
Syncytium,  32 
BypbiliB.  tiBtal,iao 

I        infantile.  474 
placental.  110 
pregnancy  and,  137 
rAUPON. 
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Tmnponade  (vagioal).  in  induction  of 
premature  labour,  481 
in  post-partum  haemorrhage,  377 
Taiia,  reduction  of  Dterine  ii 

bj,  347 
Temperature  in  labour,  194 
in  the  puerperium.  388 
reactionary.  390 
emotional.  it91 
Tetanna,  uterine.  324 
Thromboais,  promotion  of,  i 
rbage,  378 
in  the  puerperium,  41G 
Thrush,  cause  of,  460 
Thyroid  eitract  in  eclampBiB,  387 
I  gland  in  pregnancy.  63 

'   Tissue,  dead,  and  puerperal  infection, 
417 


Toitemitt  of  pregnancy,  52,  76,  89 

Tract] an,  see  Siia-traclion 

TranafuHion,  saline,  379 

TranEmiBsion   of    diseaae.    maternal. 
130 

Transverse  presentation,  aee  ShuuUUr 

Traumatism  and  abortion,  147 

Treatment  ol  abortion.  165 
of  albur 
ol  aBphyxia  I 
of  chorionepithelioma.  443 
of     hiemorchage    from     inertia, 
374 
from  laceration,  378 
of  mastitis,  439 

of  ophthalmia  neonatorum,  473 
of  pelvic  infiammation,  434 
ol  prolapse  of  the  funis,  380 
of  puerperal  eolnrnpaia.  383 
Infection,  436 


of 


of  u 


3,97 


Taufonatie  {vaginal),  in  abortion,  167 
accidental  htemorrhoge,  366 
placenta  previa,  361 


of  rigidity  of  the  cervix.  317 
ol  rupture  of  the  uterua,  341 
of  threatened  abortion.  166 
of  thrombosis    of    lower   limb«. 


I  inversion,  340 

Triplets,  71 
Tri-radiate  pelvis,  305 
Trophoblasl,  16 
Trophospbere,  17 

TuberculosiB,    pulmonary,    in    preg- 
'        nancy.  137 

I    Tumours  of  pelvic  hones.  311 
.  fibroid,  (implicating  labour.  314 

pregnancy  and,  66,  143 
ovarian,  in  labour,  311 
in  pregnancy.  143 
I    Tmnltig,  see  Version 
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lafaoor.  i7< 

preaenfittCLoa  in.  7«  i 

pregBftncj.  45 

»liTt»»^  eoone  of.  (Sd 


UxBXLJca.  cord.  31 

Ancisepcie  pr«e&iUiocLi  wish. 

epithelium  ol.  32 
insertioci  oC  33 
pmsore    oa,    a    csose    of 
jk^hjxi:!  Deoaasorazn.  463 
prolapse  oC  380 
true  ksol  oL  33 
fepau,  471 
Urea  in  albominaria.  79 
in  amnioc^  fiai<i.  31 
in  eclampsia.  381 
in  pregnancv.  51 
Ureters,  changes  in  eclampsia.  *2 
Urethra,  injury  to,  in  sTmphvaiocomy. 

537 
Urine,  amoont  of,  in  the  poerperiom, 

changes  in  pregnancy.  51 
examination  of.  in  pregnancy.  72 
retention  of,  93,  402 
toxicity,  in  pregnancy,  52 
Uterine  infection.  417 
diagnosis,  424 
onset,  418 
treatment,  436 
Uterus,    abnormalities     of,     causing 
rapture,  335 
anteflexion  of,  99 
axis  of,  misdirection  of.  335 
backward  displacement  of.  92 

differential  diagnosis,  97 

treatment,  97 
bicornis,  101 
changes  in,  after  delivery,  393 

after  labour,  171 

in  ectopic  gestation,  123 
clearing  oat  of,  in  haemorrhage, 
376 

in  infection,  427 
compression  of,  bi -manual,  377 
contraction  of,  in  labour,  188 

tonic,  301,  324 
didelphys,  101 
double,  and  pregnancy,  101 
douching  of,  in  puerperal  infec- 
tion, 428 
endometrium  of,  18 
fibroids  of,  complicating  labour. 


cy,  143 


Uttnxs.  grarid.  3E> 

ehaniEes  in  moj^e  of,  44 
ecotnetiooa  oL  47.  S9 
iispJaccBMctK  of.  92,  100 
bemtaof.  100 
Lower  se^nicnt  of.  45 
pocitioa  oC  43 
prolapse  of.  100 
reiaSioQS  of.  42 
reCiuveision  of.  92 
^hape  and  size,  39 
joolBe  of.  62 
sec  alio  Pregnamcy 
indiHoa  of«  in  Qesarean  seetioo. 

inertia  of.  322 

invcrsMXi  oC  345 

mrolntioa  of.  in  the  paerperinm. 


lowo^  segment,  see  Loiprr  uUrxne 


malidrmatiofis  of.  101 

ohuquity  of,  42.  61,  197 

parturient.  188 

plugging  of.  377 

polarity  of.  192 

poerperal   inflammation  of,  413. 

417 
removal  of.  indications  for.  524 

in  septicemia,  430 
retraction  after  delivery,  237 
rupture  of,  331 
tonic  contraction  of.  324 


Vaoina,  changes  during  pregnancy,  49 
douching  of,  221.  400 
Ucerations  of,  343,  540 
plugging  of,  157 

in  the  induction  of  abortion. 
481 
secretions  of,  49 
Vaginal  examination  in  labour.  227 
Varix  in  pregnancy.  140 
Venesection  in  puerperal  eclampsia, 

385 
Ventral  stalk.  13,  19 
Version,  bi-polar,  498 
external,  494 
flat  pelvis  and.  303 
indications  for,  494 

in  placenta  previa,  361 
in  prolapse  of  the  cord,  281 
internal,  496 
spontaneous,  272 
Vertex,  occipito-posterior  positions  of, 
237 
positions  of,  200 
presentation,  198 

moulding  of  the  head  in,  214 
Viability  of  the  foetus,  477 
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Villi,  chorionic,  19 

hjdatidiform     degeneration 
108 

intervillous  spaces,  25 

placental,  24 

attachments  of,  24 
vascularity  of,  23 

tubal  mole  in,  125 
Vomiting,  *  morning  sickness,'  55 

hysterical,  in  pregnancy,  88 

pernicious,  87 

clinical  features  of,  89 
stages  of,  87 
treatment  of,  90 

in  septicemia,  425 


of, 


Vulva,  disinfection  of,  218 

purple    discoloration    in     preg- 
nancy, 48,  59 
distension  of,  during  labour,  170 

Walcher's  position,  512 

*  Waters,  bag  of,'  167 

Wedge  theory  of  flexion,  207 

Weight  of  fcetus,  34,  35 

Wet-nursing,  458 

Wharton's  jelly,  38 

Whey  proteids,  453 

Whey-cream  mixture,  457 

White  leg,  see  Phlegmasia  alba  dolens 

Wounds  and  puerperal  infections,  410 
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